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INTRODUCTION. GENERAL CONSIDERATIONS. 

rpHE subject of our investigations and therapeutical measures is woman, 
with her physical and psychical peculiarities. The height of her 
body is less than in man, the bones are thinner. The muscular tissue is 
less prominent compared with the abundant and often loose cellulo-fatty 
tissue. This often very loose tissue is found in larger amounts, particu- 
larly in the abdominal walls, around the genitals, hip and thighs, and in 
the latter parts it is apt to be associated with dilatation of the veins. 

The sexual organs are more voluminous than in the male, and the ves- 
sels and nerves supplying them are larger. This corresponds to the more 
considerable physiological function of these organs, which is especially 
manifest on the occurrence of pregnancy. 

The female sexual organs occupy, in general, a more concealed position 
than in man, and hence their examination requires a special, often very 
difficult technique, which may become even more complicated in opera- 
tions. The extirpation of many tumors can only be done by means of 
laparotomy. 

Large portions of the sexual organs are in immediate contact with, or 
in the neighborhood of, the peritoneum, and the loose sub-serous tissue 
which is rich in vessels, venous plexuses and lymphatics. Hence, the 
tendency to the reception of inflammation-producing and fever-producing 
substances, the readiness with which inflammations spread, and the ten- 
dency to thromboses. 

Large portions are also closely related to the urethra, bladder and rec- 
tum. Swellings and inflammatory conditions, for example, after opera- 
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Z GENERAL AND OPEBATIVE GYNECOLOGr. 

tions, readily extend, therefore, to the bladder, produce cystitis, or, at 
first, ischuria, and, as catheterization becomes necessary, cystitis. Diph- 
theria may extend from the vagina and external genitals to the bladder 
or may be conveyed by the catheter. Catarrhal and diphtheritic pro- 
cesses not infrequently spread from the bladder to the renal pelvis. 

The varying degree of fullness of the bladder and intestines must be 
taken into account in determining anomalies in the shape and position 
of the uterus. As a general thing, this has less influence on the healing 
of operation wounds than might be expected. Furthermore, the spon- 
taneous evacuation of the bladder and soiling with urine produce very 
little bad effect, especially in plastic operations, but evacuations from the 
bowels may prove injurious in perineal plastic operations. 

The field of examination and operation (vagina and uterus) is vijry 
movable. This becomes noticeable during respiration and straining, 
and is apt to disturb the inexperienced. The great flaccidity, yielding 
character and presence of folds in the vagina often impede the exposure 
of diseased parts and interfere with the tension requisite in making in- 
cisions. 

To these conditions dependent on the locality of our meclianical meas- 
ures is added the peculiarity of the nervous system, its increased irritabil- 
ity, which is still more exaggerated by pathological processes in the geni- 
talia. Symptoms of shock may therefore set in, especially when too much 
is expected of the patients with regard to the endurance of pain, etc. 
Much more often overlooked by the physician (and produced by himself) 
is the injury resulting from too often repeated, though lesser irritations 
of the sexual organs, as, for example, in manual or instrumental examina- 
tions, cauterization, scarification, etc. Sensitive patients may thus be 
brought into a condition of the greatest nervous depression, which may 
even approach psychical disturbance. 

The female subject also varies extremely according to age and the con- 
dition of the sexual function, a feature which must l)e taken into consid- 
eration. Children are rarely the object of gynecological examination. 
Even when anomalies are present in them, tliey are generally tolerated 
without disturbance, on account of the relative repose of the sexual func- 
tions. Catarrhal inflammations and errors of development come most fre- 
quently under the observation of the physician. In the virgin only one 
sexual function of the highest importance, vu., menstruation, is developed^ 
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ami this is generally asBOciated with the ovulation which leiMis to the do- 
Telopmeiit of the mature OTnm. With this phase in female life certain 1 
anomalies first proilnce their effects. The new function iind the c( 
paratively rapid enlargement of the corresponding organs permit the ' 
ready action of accidental injurious factors. At this time we often note 
the beginning of diseasus which accomituny the individual through life. 
There are two points of special value with regard to examination and 
loca! treatment in such individimis. Certain othiciil considerations make 
it our duty to restrict or modify our examination {exploration through 
the rectum, au^esthetization of the patient, etc.); in like manner, direct 
local measures in treatment should bo avoided or restricted if possible. 

According to former notions the menstrual period contra-indicatod 
not alone every operative procedure, hut also all thorough examinations. 
Exploration was recommended only when intra-uterine growths were subm ^ 
pected, because the finger could then pass the loosened cervix more read- 
ily, and because tumors are occasionally pushed downwards at this time. 
To-day better means are known of rendering tlic parts accessible. Nu- 
merous experiences have shown tliat exploratory and even tLerapciitio 
measurea during the menstrual period do not protluce the dangers which 
were formerly anticipated. It is even said that favorable effects have 
resaltod from the increased blood supply, especially in plastic operations. 
As a general thing, however, the old rule still holds goo<l that nil manipu- 
lations of moment should be suspended shortly before uTid during the 
menses, except in urgent cases. 

■Aft«r marriage two other functions oi the sexual organs are manifested, 
vii., coitus and pregiuincy. The former not infrequently caosos disease, 
either Iwcause it is jiorformed excessively or at improper times {menses). 
On acconnt of the greater irritiition and hyperemia produced by coitus 
other injurious factors will act more readily. Finally, infection is often 

gpnveyed in coitus (gonorrhoBa, syphilis). 

■Frvgnancy, parturition and childbed play a prominent part in the 
relopment of diseases of women. It was formerly supposed that more 
important operations are especially dangerous at tliia period and must be 
avoided. But this view has undergone change. Even very serious oper- 
ations, such as ovariotomy, have been performed during pregnancy, and the 
It of the uterushas been amputatedduring delivery or in the puerperal 
But such surgical operations should not be performed, as a gen- 
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eral thing, during pregnancy, if they can be delayed or are not indicated 
by the condition. Thus, ovariotomy will make room for the growing 
uterus. Interruption of pregnancy, and not infrequently peritonitis, sep- 
ticaemia, exhaustion and fatal hemorrhages have been observed not alone 
in surgical operations on the genitals, but also on remote parts. The 
special frequency of septicaemia as the cause of death shows that there 
must be other causes of the fatal termination than the operation and the 
period at which it was performed. But it cannot bo denied that the con- 
dition of the blood in pregnancy, and especially the structure of the ves- 
sels, particularly near the genitalia, favors the absorption of injurious 
substances and facilitates their further transportation. The interruption 
of pregnancy also entails certain dangers. 

As far as regards the puerperal condition, it is undoubtedly advisable to 
delay considerable mechanical interference. The impairment of the 
general condition, the consideration to be paid to the dilated veins, the 
greater tendency to thrombosis, the increased predisposition to the recep- 
tion of septic matters, the need of undisturbed progress of the process of 
involution, favor such delay. All operations may be performed seven or 
eight weeks after delivery, unless it compels the removal of the child 
from the breast. Some advantages are claimed for certain operations if 
performed at a period not too remote from delivery. The sexual organs 
are then more movable, and the ligaments more flaccid, factors which are 
favorable in ovariotomies and castrations. The hypcraemia is advantage- 
ous in plastic operations, since it favors union by first intention. 

The period after the menopause furnishes a largo contingent of gyne- 
cological cases, among which new growths and prolapses play a promi- 
nent part. Advanced age may impose certain restrictions with regard to 
openitive and other violent mechanical measures. 



CHAPTER I. 

GYNECOLOGICAL EXAMINATIOXS. 
Course of the Exahination. — Anaukissis. 
'X'HE immediate "object of every eiaminfttion of a patient consists in ths 
making of a diagnosis. The f[}'neco]ogiet concerns himaelf with a 
limited number o( organs and parts of tbe body, and, therefore, with the 
diagnosis of a sexual disease. Nothing would be more erroneona, how- 
ever, thrfii to confine ourselves to this and to forget that we are dealing, not 
alone with ^diaeased jiart of the body, but with ii sick individual. Other 
specialties will admit, |)erliapB, of a restriction to a one-sided standpoint, 
but in our department this is entirely misplaced. Anonmliea in the sex- 
ual organs are often secondary — accompanying symptoms of other local or 
more general diseases. Even when they have developed primarily they 
have not infret|nently given rise to such marked disturbances of other 
jNirts, that tliese form the object of medical skill. The overlooking or 
inauffident consideration of auch disUirbances ia apt to be severely pun- 
ished, often for the reason that the patients are tasked beyond their 
strength by moclianioal manipulationa. By no means the worst therapeu- 
tic results are sometimes obtikined when wo discontinue treatment, at 
least all lonal treatment, of even marked sexnal diseases, and devote our 
attention to the improvement of the general condition and to the relief of 
individual annoying symptoma. The busy gynecologist sees many women 
who are supposed to be suffering from uterine diseaae, but in whom 
this does not exiat, or at least is of a trifling character. If severe symp- 
toms are present in such cases, and do not correa]xind to the objective 
appeamncea, we must search further and not overlook some perhaps se- 
rious affection in other parts of the body. On the otlier liand a gross 
error may be made if considerable disease of the sexual organs is really 
present, and at the same time the aymptom -complex is similar to tliat 
which is generally found in audi diseases. We are then easily induced 
to attribute everything to the apsual disease, and not infrequently over- 
look an affection of other organs. 
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The course of examination is the same as in all other patients. The 
previous history is first ascertained^ then the present symptoms, and, fin- 
ally, the objective examination is made. 

The latter constitutes our main object, but we also think it advisable 
to consider the former. 

With regard to anamnesis, hereditary conditions do not play a great 
part in the majority of sexual diseases. But their recognition may be 
valuable with regard to nervous disturbances, tumors, scrofula, haemo- 
philia, etc. Pelvic inflammations, scrofula and leucorrhoea must be 
especially considered among the pathological processes in childhood. It 
is necessary to be informed concerning the first appearance, course and 
character of the menses, and the further course of development of pu- 
berty. Special attention should bo paid to chlorosis, or severe intercurrent 
diseases at this period and to their influence on the menses.. 

Then follows, in married women, the influence of marriage on the 
sexual functions, especially on menstruation. In women who have had 
children we should inquire about the course of pregnancy, parturition and 
childbed, diseases at such periods, and the influence of previous births 
upon the menses. In patients at an advanced age the course of the men- 
opause should be noted. The previous history may be made very brief, 
and yet contain the most essential points. 

A precise knowledge of the present symptoms is specially important. 
We are thus compelled, in the subsequent objective examination, to 
note accurately the connection between its results and the symptoms; nor 
will we be so apt to mistake the uterus as the cause of certain symptoms 
of which it is entirely innocent. Thus the patient not infrequently con- 
sults the physician concerning some annoying symptom, for example, severe 
pain in the back or frequent micturition, and for which she requires re- 
lief. The physician must then determine the mode of development of the 
single symptom in order to relieve it by a radical or, perhaps, merely 
sjmiptomatic treatment. 

The symptoms very often refer to the menses, which may be changed as 
regards the intervals, duration or character, are often accompanied by 
pain, and may also differ from the normal process by their injurious effect 
on the general condition. Complaint may be made of bloody or other 
transudations in the intervals. 

Painful sensations in the sexual organs, or those which liave their start- 
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ing-point in tlio latter, not infrequently develop in the miJJle of the 
interval. Othor ByniiitotnB, such oe leucorrhcoa, discharge of blood or 
consenenal ]ilicnoinena, may also uppear. The prooess haeheen termed 
"intermediate ptuu," becauBe the p^n was regarded as the most striking 
symptom. , 

The neighboring organs, the bladder and rectum, are implicated me- 
chanically or by extension of llic morbid process; hence the uiinierous ' 
Byniptoms on the part of these orgnns. 

Eitremely frequent an.- complaintti which depend on an implication of 
various nerves of the lumbar and sacral plexuses, or of the corresponding ' 
portion of the lumbar cord, such as ncunilgias of varions kinds, hyper- ( 
cesthesLu. more rarely paralytic Bymptoms {hi the lower limbs or bladder). J 
There is no doubt that vasomotor disturbances, even menorrhagia and ' 
joetrorrliagia, inuy originate in disturbances of those nerve tract*. | 

There are very freciuent disturbances in nerve tracts which are remote 
the centre of tlie sexual functions. Neuroses of the stomach and 
larynx are eapccialty frequent. There is no spinal or cerebral nerve 
which may not be afflicted. For exam])!e, trigeminal neuralgia is observed 
not infrequently. In recent times attention has boon called to implica- 
tion of the special senses, the eye, uar or even the nose. That the jiBychicfJ , 
Bjihere may be injjilicatcd should be taken into consideration, not alone 
by gynucoiogistfi but also by alienists. 



EXAMINATIOX C'OlTfll. — OtKRATINO TaI 



Physical exploration requires certain preliminaries, among which the 
choice and arrangement of the position of the body are especially impor- 
tant. The position suitable for gynecological diagnosis may not infre- 
quently be assumed on a sofa or bed, but in difficult cases, especially when. , 
instrumental examination is made, such modifications are required that it > 
is simpler to use a suitable couch at the start. Palpation and combined 
examination through the vagina or rectum and abdominal walls maybe 
inudo tolenibly well when the jmtient is in bed. But if the case to be ex- 
nmined is at all obsenre. if we must search for the pelvic connections of 
an abdominal tumor or for the oiTirius, or iT we must merely introduce 
a s{)ecnlum, the bed must be siK-cinlly preiwired; it must be raised and 
pnshed towards the light. In short, the inconveniencea are generally u 
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great that it is employed for finer metliode of oxumination only in case o 
necessity, if the patieut is unusually timid and anxious, or a suitable tabU 
cannot be obtained. 

Any firm four-coniercd table, from 70 to 80 cm. high, forniB a i 
fectly suitable examination couch and even euflices for almost all t 
tione. If it ia covered with u blanket, and a few pillows, and a couple 
subataiitial chairs are at our disiwaal, the moat varied positions may t 
assumed. 

Numerous, in part very complicated, examination-tables and operatinj 
tables have been constructed, in the shape of a chair, divan, etc. From thai 
fact tltat they are made to reaemble nn ordinary piece of furniture, thatcfl 




transformation into an examination couch is often so complicated as to tef« 1 
rify the patient and to be inconvenient to the physician. A four-comerod'l 
table, 60 to G5 cm. broad, with an inclined plane, which may be placedatil 
any angle, as a support for the back, together with firm pillows and fooUfl 
boards, which may be placed higher or lower or removed alto^ther, ill 
couvenieut and suitable for all purposes. That portion of the tabls npoft-l 
which the buttocks lie, should not be too long. The distance between 
the anterior edge of the table and the beginning of the inclined plane 
should be from 30 to 35 cm. If this distance is greater, it is often diffi- 
cult to teach the patient to lie sufficiently forward and to remain in 
jtosition (Fig. 1). 
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Positions of the Body. — Erect Position. 

Certain positions are preferably employed for gynecological examina- 
tion. It is a peculiar fact that there is considerable difference in the 
choice of such positions among different nations. The English prefer to 
examine and operate in the lateral position, the German and French in a 
sort of "operation for stone" position, the Americans in dorsal decubitus^ 
or a sort of latero-abdominal position. Certain methods of Examination 
can be performed properly only in one definite position. Moreover, cer- 
tain morbid conditions are best recognized in certain positions. It is im- 
portant to learn the effects produced by changes in position upon the 
position of the organs, new growths, painful sensations, etc. A know- 
ledge of the anatomical and physiological peculiarities of the various posi- 
tions is therefore necessary. We should be able to employ all. 

Erect Position.^ — In a comfortable standing iK)8ition a well-formed, 
healthy woman presents a moderate convexity of the abdominal region, 
a moderate lumbar concavity and the opposite dorsal curvature. The pos- 
terior surface of the sacrum forms a slight angle to the vertical, i. e. it is 
almost at right angles to the horizon. A plumb line dropped from the 
most projecting spinous process of the dorsal vertebne will touch the most 
projecting part of the sacrum or fall a little behind it. A vertical plane 
applied to the anterior border of the troclianters touches the manubrium 
sterni or passes a littlobehind it. A plumb line dropped from the middle 
of the lateral part of the thorax passes a little behind the posterior border 
of the trochanters. If the pelvis is carefully examined, it is found that 
the posterior wall of the symphysis is about at an angle of 45° to the horizon. 
The anterior superior spinous processes of the ilia are in a vertical plane 
with the tubercula pubis. The tip of the coccyx is somewhat higher than 
the lower border of the symphysis (Fig. 3). 

The tension of the abdominal walls and the intra-abdominal pressure 
are increased in comparison with all recumbent positions. 

According to Kuestner' the fundus, in the erect j)osition, sinks down- 
wards, while the portio vaginalis ascends and moves somewhat backwards. 

' In Fiff. 3, the walls of tlie bladder are contracted, and the lowennost part of 
Douglases cid-de-sac contains a few bands of adiiesions. 

* Otto Kuestner, Untersuchungen u. d. Einfluss d. Koerperstellung auf d. Lage 
des nicht graviden, bes. des puerp. Uterus, Arch. f. Gynaek. Bd. XV., Heft. 1. 
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It is then eomewlint behind and above a line drawn through the apimB 
ilei. In puerperal women, with their flaccid abilominal walls, the entire 
or^n pasaeB Bomewhat backwards. In yirgina this movement is very 
slightly marked. If the bladder is very full, so that tho fundus cannot 
sink forwards, the portio vaginalis simply deseends. If the ligaments are 
flaccid and the position of the uterus had been normal, it merely descendfl. 




[ the cervix is fixed, more markeii ante-flexion ensues on assuming the 
erect position. 

Individual deviiitions, between normal limits, from the describml erect 
position are quite fi'equent, But more marked and constant differences 
are always noteworthy, especially marked prominence or peudulouanosa of 
tlie abdomen, considerable lumbar lordosis, beut-over-forwards or back- 
w»rd position of the trunk, considcnibly diminished or increased Eexion 
of the pelvis. The latter is shown by the more horizontal position of the 
posterior surface of the sacrum, the higher position of the tip of the 
coccyx compared with the lower border of the symphysis, projection of the 
anterior sfiperior spinous processes of the ilium in front of a vertical plane 
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passed through the tubercula pubis^ approximation of the symphysis to the 
horizontal^ etc. 

Abnormal conditions in the bones, joints or muscles, inflammatory pro- 
cesses in the peritoneum, pelvic enlargements of various kinds, etc., im- 
part to the whole vertical position a very peculiar, often different appear- 
ance. This may lead to the discovery of important anomalies which are 
connected directly or indirectly with the sexual system. Or a symptom 
which we generally attribute to an affection of this system may thus find 
another explanation — for example, the pain in the small of the back, which 
is sometimes the result of great relaxation of the abdominal muscles. 

Circumstances do not always permit of the great exposure which is 
desirable in such an examination. But even a partial removal of the 
clothing enables us to form a certain opinion concerning the position oi 
the pelvis, spinal column and other points; it is also advisable to take the 
patient's gait into consideration. 

Careful examination of the generative organs in the erect position is es- 
pecially necessary, when we wish information concerning the presence or 
degree of an existing prolapse of the vagina and uterus. This mode of 
examination may also be important in versions and flexions. Examina- 
tion of the mobility of the uterus, its weight, the mode of change of posi- 
tion in passing from the recumbent to the erect position when tumors are 
present, sometimes furnishes valuable data. 

If we wish to relax the abdominal walls to the greatest extent possible 
in the erect position, while we are performing palpation the patient 
should bend over forward while supported by a third person. 

Positions of the Body. — Dorsal Decubitus. 

Complete dorsal decubitus with extended lower limbs is but little em- 
ployed in gynecological examinations and operations. We will, there- 
fore^ consider it chiefly as the starting-point for the other positions which 
are more frequently employed. 

If an individual lies on a firm horizontal support, the trunk is supported 
mainly on the lower part of the posterior surface of the sacrum, the most 
prominent dorsal spinpus processes, and the adjacent parts. 

The abdomen presents only a moderate curve, may even be flat or con- 
cave outwardly; the latter occurs only under unusual conditions 
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llio iiidination of the pelvis {vide Fig. 4) ia tlie reverae of timt in Iho 
erect iio8t-.iro. Tlie upper border of the rnmua pubis is Uie highest point i 
of the Buperior stnut, tho promontory the lowest. The plane iticlinus from 
heforo bftckwanls iind Oownwurds. Tiw posterior border of llie ramna 1 
forms, as in the erect position, an angle of 45° to tliu horiKon, bnt this I 
angle is open poateriorly. The portio vaginalis is aitimtod in u line pa 
iug through the spintE isohii. The lumbar vortebree form an angle of 
135" with the conjugate axis, and the distance of the upper border of the 
ramns from the middle of the third lumbar vertebra is ai>out 20 cm. 
The tension of tho abdominal walla aad the intra-abdominal pressure are 
much less than in the erect poaitton. 




I In order to make simple dorsal decnbitua useful for gynecological pnr< | 

posaa, it ia changed in two- ways. The lower limbs are flexed at the knees, 

and the thighs are drawn forcibly against the abdomen. This is done, 

at first, by mere flexion of tho femurs at the hip joints. But when tha j 

maximum of this movement is reached and the att<.'mpt ia still continue<l, 

the i>elvis is flexed upon the spinal column. In the second method the | 

thighs are drawn up somowimt against the abdomen, and moderate flexion 

at the knees is performed. But the chief change of position consists in 

raising the upper part of tlie trunk, so that it is midway between sitting 

and lying down. 
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WiiiclievDr IB done, the nngle between tlie epiae und pelvis is t 
Biniillor, The eame movement also takes place in the intervertebral curti^ I 
lages. Hut the eUirting-])oint of the movement varies :- in one it la th« '] 
pelvis, in the other the upper \y&rt of the spine. The elevation of o 
the other part also prodnoes differences in the position of the pelvic and 
abdominal viscem, and in the tension of the abdominal walls and intra- 
abdominal pressure, circumstances which are important in gynecological* 
examinations. 

If the first modification is properly made (Figs, h and fi, brefeh-do, 
position), the upper [lart of the trunk remains upon its liorizontiil t 




Wrt, the head being merely supported by u small pillow. The knees 
being flexed, the thighs are drawn np upon the abdomen. This ie done 
by two assistants, who aj)ply one Imud from without ami over the thigh, 
to the inner surface of the leg, while the other band holds the latter 
firmly around tlie ankle. At the same time the Umbs are abducted to 
the requisite extent, in order to espoao the vulva. Every ordinary four- 
comered table its suitable for this purpoeo. The patient should be placed, 
from the start, in Buch a position that the introitus v^inee projects some- 

^^■^at beyond Uie edge of the table. 

^^^UL special apparatus has been devised for the fixation of the limbs ; for 
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example, verticnl supportB at the inlgo of the tabki, with cushioned half- 
rings, into wbicli the knees are placed. Two assistants are preferable, 
Bince any desired modiiicatiou iiiay he carried out by thorn. U thuy grow 
tired or their aid is needed for other purjiOBCS, they may place the patient's ! 
leg over the shoulder. In this position tbo vulva is high above the sup- 
port. The body is no longer supported on the lower part of the sacrum, 
hut on its npiicT [mrt, on the jiostenor portioiia of the orosts of the ilia, 




or even still higher. The angle of inclination of the pelvis is very much on- 
krged, so that the superior strait makes an angle of 50 to GO" or more. The 
rumns approaches the horizontal or even becomes entirely lioriKontal. 
The angle between the conjugate and the lumbar vertebne may sink to 
U0°, i.e., only 35" different from that in the shnple horizontal position. 
Corresponding to this the distance between the ramus and third lumbar 
vertebra is lessened 1 to 2 cm. or more. The heiglit of the lumbar spine is 
BomcwhatdiminiBlied anteriorly by compression of the intervertebral car- 
tilages. Hence that portion of the abdominal cavity which is enclosed 
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by osseous parts is made considerably smaller. The vagina runs obliquely 
from above downwards. The tension of the abdominal walls and the 
intra-abdominal pressure are diminished. Forcing this position, however, 
entails certain evils as regards palpation. As a general thing the abdo- 
men is best palpated when the thighs are held vertically to the couch. 
Excessive elevation and flexion of the pelvis against the spinal column 
cause increase of the abdominal pressure by excessive diminution of the 
bony abdominal cavity. The position is admirably adapted to direct 
measurement of the conjugate axis. It also possesses great advantages 
in combined examinations through the vagina or rectum and abdominal 
walls, and in the measurement of the oblique conjugate. 

This position often suffices when carried out less completely. Thus 
it is often sufficient to draw the thighs of the patient, who retains the 
horizontal position, strongly against the abdomen, and to support the feet 
upon the table. 

The second modification of the dorsal decubitus, which we will call the 
lithotomy position^ differs in many respects from the position just de- 
scribed. If in an individual who lies upon an horizontal support, the 
trunk is lifted up, the pelvis and trunk as a whole will rotate upon the 
heads of the femurs, so that the inclination of the pelvis is diminished. 
At the same time the inclination of the spine to the pelvis also changes. 
The angle between the conjugata vera and the lumbar vertebrae dimin- 
ishes, and hence the distance between the symphysis and the lumbar 
vertebrae. Partly on account of this diminution of the bony abdominal 
cavity, but especially on account of the effect of the weight of the thorax, 
wliich comes into play more and more the further the trunk is elevated, 
the intra-abdominal pressure is increased, and hence this position is less 
adapted than the previous one to examinations in which abdominal palpa- 
tion plays a part 

The lithotomy positions, in which the thighs are flexed upon the trunk, 
the knees flexed, 'and the limbs abducted, vary extremely, according to 
the degree of elevation of the trunk, flexion of the tlnghs, etc. 

We will here describe a lithotomy position (Fig. T), in which the trunk 
rests upon an inclined plane at an angle of about 20**, the thighs are 
drawn moderately upon the abdomen, the legs are moderately flexed, and 
the feet are upon a horizontal plane with the sacrum. As a general 
thing this position is very comfortable for the patient, and hence is em- 
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ploywl a good deal, witii raodificatiouB, in obstetrical and gynecological 
RXiimiiiutioiis. The inclination of the pelvis is then fkbont ^0°, the an- 
gle between the conjugate and Inmbar vertebne 130°, the distance be- 
tween tlie sympliyHiB and htmbiir spine is about 1 cm. less than in the 




horizontal poaition. The BympliyaiB presents a greater angle towards 
the horizon. The vagina jiasBes almost an tero -posteriorly and only a lit- 
tle from above downwards. 



PosrnoN'8 OF THE Body. — Tub Abdominal Position. 
Abdominal decubitus, in the true sense of the word, in which the ab- 
domen itself rests upon the examining couch and, together with the an- 
terior wall of the thorax, forms the support for the trunk, is occasionally 
useful, but only for a few purposes, such as examination of the spine, 
the posterior wall of the pelvis, and the back. On the other hand, wo 
more often employ positions in which the supporting points consist of 
the flexed knee and the elbows or head and shoulders. These positions 
vnry according to the degree of flexion of the thighs and the position of 
the arms. We will only consider that position in which the thighs are 
almost or entirely vertical upon the horizontal couch. Iliil great di3er- 
ences mi.,y be presented evon in this {tosition. If the trunk rests upon 
the elbows, while the arms are at right angles to the table, as in the kneo ■ 
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clliow poBitiou ]iroper, tho peU'ie will be higher than the thorai. But 
this difference will increase when the arms are extended or abducted, and 
then the head furnishes the point of support for the upper part of tho 
trunk. 

We will take as the prototype, from which modifications may be readily 
deduced, a position in which the thorax is tolerably, though not ex- 
tremely low, aa compared with the pelvia. (Figs. 8 and 9.)' The lower 
part of the posterior surface of the sacrum and the posterior perineum is 



turned directly upwards, while the anna, anterior perineum and introitus 




vagitjffi are approximately at a right angle to tho table. The entranoflt 
the pelvis is directed towards the conch, but forme an angle of 10 to "iO" to 
the horizon. The superior strait descends from the promontory towards 
the symphysis. Tlie latter approaches tho vertical. The angle between 
the lumbar Tertebrat and conjugata is noticeably smaller, and may even 
fall to 110" if the thorax is very low. Hence there is also a diminution 
of the bony abdominal space. The sagittal diameter of tho 'sternal end 



' Fig. 8 is schematic But the examination of a rather old pueipei'al 
served as tlie basis fur tlie position o( llie uterus und vagina; hence the 
o( tlie former. 



)ei'al wonjM^^ 
he ltu:gsi^^H 
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of the abdomen is piilai^wl, the thorax is in the inspiratory position, the 
sagittal diameter of the abdomen above the symphysis is diminished. 

In suc-h a ]KJsition, the doeptir parts (thorax, abiiominul walls. viBcora) 
must exercise traction upon the higher parte in the direction of the line 
of gravity, as soon as the latter are not sufficiently supportei]. Hence 
the intra-abdominal pressure is very nuich lowered, unless the abdominal 
walls are umisually tense, or the iibdominnl cavity is unusually full. The 




pressure ia jjenerally lower tlian that of the atmosphere. The vagina fills 
spoiituneouely with air, if the introitus is not very narrow and the folds 
of the mucous membrane arc not applied very firmly to one another. If 
the anal 8i>hincter is very flaccid or torn, air also enters the rectum. If 
H catheter is introduced into the bladder, air generally enters the latter 
with an andible sound, while, in many cases, not a drop of urine ia 
clischargixl, although the bladder may be very full. The utertia sinks 
towards the ab<1ominat cavity, so that tlie portio vaginalis is not infre- 
quently found near the promontory, or even outride of the true pelvig. - 
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If the perineum is lifted up by means of a speculum, the anterior wall of 
the vagina is seen to run in a horizontal direction or even downwards, 
while the portio vaginalis is again somewhat closer to the floor of the pel- 
vis. Much depends, in this respect, on the respiratory movements, the 
greater or lesser tension of the abdominal walls. 

This position probably will not come into general use in examinations 
and operations. Despite the great diminution of intra-abdominal pres- 
sure, palpation of the abdomen is rendered difficult from the fact that 
the hand must support the weight of the abdominal walls and viscera. 
Under certain circumstances, however, abdominal decubitus possesses 
great advantages. A tumor which is situated deep in the abdomen falls 
by its own weight towards the exploring hand, and thus becomes accessi- 
ble to examination. Even the mode of dislocation of an organ (the uterus), 
or of a tumor during transition into this position, is of interest. The 
uterus, which was firmly wedged in by a tumor, may be rendered movable 
by the sinking of the tumor. In some cases the inspection of the poste- 
rior or even the anterior wall of the vagina is made easier by the abdomi- 
nal position. It possesses great advantages when it is difficult to fill the 
bladder and rectum with fluids. Replacement of a retroverted or retro- 
flexed uterus may also be very much facilitated by this plan or may be 
possible in this position alone. Filling the vagina or rectum with air 
at the same time will greatly aid the replacement Campbell recommends 
the knee-shoulder position^ and filling with air, as the sole means of re- 
placement before the introduction of pessaries, and as an aid in the em- 
ployment of other plans of replacement. Even when the pessary is in 
position, a temporary resort to the posture in question and to distension 
with air, is often very advantageous. In milder cases this alone suffices, 
and is even useful in more serious conditions, in which, for certain rea- 
sons, pessaries cannot bo introduced. Campbell * lias devised a speculum- 
like instrument, which is used by the patient to permit the entrance of 
air into the vagina, after assuming the knee shoulder position. This 
should be done at night before going to sleep. The patient may then 
assume a more comfortable position. 

^ Campbell, Atlanta Med. and Surg, Joum., June, 1875. Trans, of the Amer. 
Gynecol Soc, Vol. L, 1877. No. 188. 
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Position op the Body Lateral 



> LaTERO- ABDOMINAL. 



Any horizontal surface, which is sufficiently ulevutfid, is adapted for 
Beouring these poaitiona. In simpis lateral decubitus, the crest of thu ilium 
and the shoulder region serve aa the main jiointB of support of the trunk. 
The heail may be somewhat raised by means of a pillow, but the thora- 
cic region should not be elevated. In order that t)ie entrance to the 
vagina, which must correspond to the edge of the table, ahonld be visible, 
the thighs must bo fii>xod on the abdomen. The legs are also Hexed. 
This position of the body is usually inconvenient to the patients after a 
while, and then they attempt to draw the buttocks away from the edge of 
the table, in order that the lega nmy be supported, oven when flesed to 
a leas degree. A chair or little table may, therefore, bo placed at the 
comer of the couch corresponding to the patient's legs, and the latter are 
placed upon it, or they may be supported by assistants. At Ifast such 
assistance becomes necessary in prolonged opcrstionH. If the trunk is at 
right angles to tlie edge of the fcible, and this, as usual, is uis-a-vin to the 
window, the introitus will not be directly opposite to the window. 
Either tjie trunk must bo placed obliquely to the edge of the table, or 
the latter must be placed obliquely to the window, in order that the parts 
may be open to inspection. 

In this position tlie entrance to the pelvia is approximately vertical to 
the horizon. The spinal coUimu and [lelvis are strongly flexed upon each 
other. The intra-abdominal pressure is diminished, and may even be- 
come negative. 

This jKwition is snited, or at least, will suffice in many cases, for the 
application of cerbiin methods of inspectiou, especially for the iutrofluc- 
tion of specula. Sometimes the right, sometimes the left lateral position 
maybe employed. It presents few advantages for other methods of exam- 
ination. It is only in percnssion and palpation of the abdomen that a 
position on one or the other aide is sometimes necessary, in order to 
demonstrate developing clianges in percussion, fluctuation, and the posi- 
tion of tumors. The lumbar region and loins are often palitated to ad- 
vantage in this position, the jiatieiit being generally placed u]ion the side 
examined, in order that a tumor which may lie present, or an enlarged 
organ, may thus approach the palpating hand on account of its weight. 

The latero-abdomiual or Sims's position (Fig. 10) is lutermediato be- 
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twcen lateral ami aMomiiial iwaition. The esamining table, its poBition;* 
aud the position of the trunk anil limbe are approximately the same aa in 
lateral decubitus. But the position of the trunk is changed, owing to 
the fact that the patient places the lowermost arm behind the buck, and 
the upper shonlder is depressed as much as possible. The trunk thaa 
rotates on its long axis, and the anterior surface of the thorax and abdo- 
men are directed more inferiorly. The pelvis follows this movement and 
the plane of entrance no longer is vertical, but forms an obtuse angle to 
the horizontiU, passing dowmviirda from ore side to the other. Heaos 




the superior strait is directed somewhat downwards, and the posterior 
surfacH of the sacrum is directed somewhat upwards. Corresitonding to 
this the postoriorvaginal wail looks upwards, the anterior wall downwards. 
llenoo the latter is drawn down by the weight of the abdominal walls and 
viscera. But the effect is not so marked as in the knee-elbow and alhed 
positions, since the thorax is very little or not at all lower than the pelvis, 
and its weight does not aid in the traction. The iiitra-ahilominal pres- 
sure IB lower than in the dorsal and simple lateral position, but is greater 
than in the abdominal position proper. But it is often less than that of 
the atmosphere, so that the vagina fills spontaneously with air, or, at least, 
this distension with air after artificial dilatation is greater tlian would 
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coiTes|>ond to the dilatation aloiio. The iufluuiice of tho respiratory 
movement in. tliie poaitiou is often unnoying. It is so much more marked 
because the bony aLHlomiuul cavity is diminislieil in size by the marked 
flexion of the epinal column on the pelvis. In restless, timid individuals 
the anterior vaginal wall is violentlydepresaed or raised during inspiration 
and expiration, 

Sims'a position was mainly employed by ita discoverer for ocular exami- 
nation. It offers no advantages for other methodM of examination. It is 
very well adapted for the introduction of the speculum. 

An.esthksia. 

We are often compelled to aniesthetize patients for purposes of exami- 
nation. Certain affections of the external genitals, nreUiml meatus, anus, 
such UB fissures, papillary excrescenceH, vaginismus, s[)asm of the sphinc- 
ter, may render esplonition of the [tarts without narcosis entirely impossi- 
ble. Even abdominal palpation is occasionally very much impeded or en- 
tirely prevented by great tenderness as the result of hypera'sthosia, or 
peritouitic irritation. 

Certain methods of examination, such as manual exjiloration of the 
bladder or rectum with the entire hand {both are usetl very rarely), are 
very painful in tliemselves. 

In virgins, our respect for modesty often induces ns, apart from the 
painfulnoBs of the exploration, to produce anaesthesia. Finally, we may 
be led to do Uiis by the necessity of producing complete relaxation of the 
muscles, especially of tho abdominal walls. Very nervous and excitable, 
or awkwani, unintelligent individuals are unable to follow the directions 
of the jiatienta with regard to respiration and abdominal strain. In others 
the abdominal walls are very firm, thick and rigid, and extreme relaxa* 
tion is requisite in order to attiiin any result. 

Similar factors ore often decisive in operativo procedures. In very ner- 
vous individmUs we are often compelled to employ uniesthetic agents, even 
if the opertition is very slightly or not at all [xiinful, in order to secure 
sufficient quiet, especially in order to expose the field of operation. Fis- 
sures and painful spots on the external genitals will induce ds to employ 
narcosis, in order to efEect tho same object, if we intend to operate ujion 
the confix. 
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But the most frequent cause which leads us to employ anaesthetics is the 
painf ulness of the operation. In all operations upon the external geni- 
tals^ introitus^ near and upon the urethral meatus, anus, in all laparato- 
mies, etc., the operation is often impossible without narcosis, or would be 
even more dangerous than with it The danger of &tal shock in such 
cases is no slight one, if anaesthesia is not employed. In addition there is 
the danger of disagreeable nervous disturbances, even increasing to in- 
sanity, if too much is expected of the patient as regards the tolerance of 
physical pain and mental excitement. 

There are few absolute contra-indications against anaesthesia*. Among 
them we would place advanced fatty degeneration of the heart ; contrary 
to former opinions, valvular lesions of the organ appear to be less im- 
portant. The structure of the heart muscle, whether valvular disease is 
present or not, appears to be a more important factor. This is also true 
of changes in the arteries. Marked rigidity of the vessels makes the dan- 
ger at least decidedly greater. Diseases of the respiratory organs, such as 
pleuritic exudations, chronic catarrh with emphysema, or goitre which 
compresses the trachea more or less, may contra- indicate anaesthesia. In 
such cases we are sometimes helped out of the dilemma, by the fact that 
severe affections of one or another kind constitute a contra-indication to the 
operation. If this is not the case, it is advisable, in these diseases of the 
circulatory apparatus, to obtain the advice of a specialist. 

Among other contra-indications, are conditions of great exhaustion fol- 
lowing hemon-liages, digestive disturbances, vital losses, as the result of 
the disease which is the object of our treatment, etc. In such cases we 
must, unfortunately, often riin the chances. If we should often decline 
an operation for this reason, we would allow many patients to pass to the 
grave who could have been saved by the operation. Our judgment will 
be determined to a certain extent, by a careful decision between the exist- 
ing condition of exhaustion on the one hand, and the evil results of nar- 
cosis and the operation (its duration, the probable loss of blood, the in- 
jury inflicted, etc.), on the other hand. Not alone the effect of anaesthe- 
sia, but of the surgical operation itself, must be weighed in the balance. 
A marked tendency to syncope is a factor which must be taken into care- 
ful consideration, especially if it is not merely the outcome of a nervous 
disposition. 

Cases of death, which occurred some time after ether or chloroform 
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an.tatlieaiii, with complete anuria, have been recently ileacribed. The 
patients suffered from degenemtion of the kidneys, and honce care in 
this particular is to bo reconiniended. 

The choice of the aiiieathetic agent is of great iniportance. We need 
only consider chloroform and ether. In addition to their peculiar difler- 
ent physiological effects, various practical and technical conditions must 
be taken in consideration. If we diaregard the latter for the present, 
we must remember, in Bt-leeting out; of these ageiita, that chlorofortii 
diminishes the activity of the heart and the blood presHure, while ether, 
on the otiier hand, not infrequently increases them, at least if not em- 
ployed for too long a period. The action of the latter upon the heart can 
be better followed, while the injurious effect of chloroform ofteu occurs 
rapidly and unexpectedly. Death from primary syncope is much more 
frcquentaftertbeuse of chloroform. There is probably no difference be- 
tween them as regards primary aaphyjia, but this ia less dangerous than ayn- 
cope. One of the ausiliary effects of ether, which is very prominent in 
certain individuals, viz., profuse aecrctionof the salivary glands and bron- 
chial mucous membrane, is often extremely annoying. The after-effects, 
vomiting, depression, etc., are generally much slighter after the use of 
ether than of chloroform. Chlormetliyl has offered us, after a long series 
of trials, no special advantages. We prefer ether for protracted opera- 
tions, especially when the patent is weak and aniemic. Our opinion has 
been decided, among other things, by experiences in which we observed 
syncope in a patient during chloroform ans^etheeia, discontinued the 
operation, and later were enabled to caiTy it out nn interruptedly under 
ether, or at once e^tohanged the chloroform for cthor and completed the , 
operation. We have had no experience with the combination of Iioth 
agents. But we would here state that tboy may only be usetl alternately, 
in 80 far as chloroform is flrst administered and then ether. If the re- 
verse is done, there is danger that the reflex irritability of the respiratory 
organs will be diminished to auch an extent by the cliloroform, that pro- 
found conditions of asphyxia may develop from the esceasivo secretion 
of the bronchial mucous membrane induced by the ether. 

Various opinions are entertained with regard to the degree to which 
narcosis ia to be carried. Some recommend profound amBsthcsia, in which 
reflei movements ce&se almost entirely; others do not go so far. Wo 
must individual ize, A certain reflex action may bo very useful, another j 
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very injurious, both as regards the performance of the operation, and also 
as regards the life of the patient. In the latter respect we need only refer 
to abdominal strain in laparotomy, or to spasm of the glottis, which is apt 
to occur in incomplete anaesthesia, when especially irritable or sensitive 
parts of the body are the site of operation. In the former respect we are 
reminded of the disadvantage attending the complete cessation of reflex 
movements, if mucus or a foreign body is lodged in the respiratory tract. 
As a general thing profound anaesthesia seems to us to be preferable, such 
conditions as those last mentioned being, of course, taken into considera- 
tion. 

With regard to the technique and to the assistance to be rendered in 
threatening accidents, we will refer only to a few main data, since a de- 
tailed consideration of the subject is not in place here. 

In the administration of ether the head must be somewhat raised, while 
chloroform is generally given when the head is not elevated, or is even 
lower than the rest of the bodv. 

The anaesthetic should always be in the hands of an experienced assist- 
ant, who concerns himself solely with its administration. He should have 
at his disposal a gag, tongue-depressor, and sponge-holder with a firmly 
fastened small sponge for cleaning out the pharynx. The latter is es- 
pecially necessary in ether narcosis. In addition a hypodermic syringe and 
tincture of musk should be held in readiness. 

Junker's apparatus, which was designed originally for chlormethyl, 
is now employed a good deal for chloroform anaesthesia. (Fig. 11.) It con- 
sists of a cylindrical, graduated glass tube A, into which the fluid is 
poured. The assistant fastens this by means of a hook to a button-hole in 
his coat; the rubber bag B, with an opening at b is compressed at certain 
intervals, corresponding to the inspirations, and then let go. In this way 
air is pumped into A, which is filled with the anaesthetic agent, and, mixed 
with the vapor of the preparation, passes through the tube c, towards the 
mask C. This mask possesses a suitable cavity and covers the patient's 
nose and mouth. It contains openings through which the expired air 
and gas may escape. The regulation is effected by the greater or less 
vigor with which the assistjint compresses the bulb, and also by the ooca* 
sional entire removal of the mask. Comparatively little of the anaesthetic 
agent need be used. Olsliausen reports a case of asphyxia which resulted 
from the pumping of the anaesthetic fluid into the mouth. He reoom- 
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mends tliat a sieve be placed at the bottom of tlie miiBk. But i 
to UB tliat it IB entirely Eufficient, iQ adminis- 
tering chloroform, to employ the ordinary, 
very simple appamtiia of wire-work covered 
with a moBhcd stuff, into which some cotton 
is fastened with a pin. 

The use of ether requirea a more complica- 
ted apparatus, iind we employ Clover's appttra- 
tua. Its employment is easily learned, und, 
as a geiieml thing, aniestheeia may be pro- 
duced by it in 4 or 5 minutes, though not 
if the patient is stupid und awkward. Under 
Buch eircumstances, however, our purpose is 
also effected with greater difficulty by means 
of other agents and modes of application. 
After long trial we are unable to recommend 
the simpler methods of auieathesia with ether, 
such as the employment of a felt cone, cov- 
ered with some waterproof stuff, A much 
larger quantity of other is consumed, and the 
evaporation is so great that the operator and 
his aseistants are often extremely unnoyed 
thei-ehy. The apartment in which ether is 
administered should be hii^e and well venti- 
lated. 

The ether must be pure and absolutely 
fr<?e from nater, else a much longer time 
will he required to produce anwstliCBia. 
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Classification of the Methods of Examination. 



methods of examination are divided into those which are performed ' 
with and those performed without instrumenst. The latter includes in- | 
Bpection wlieu the exposure of deeper parts of tho body is unnecessary, 
memuration, auscultation and ptircussion, palpation of the abdomen, 
^nal and rectal touch, and comhined examination. 

discussion of instrumental methods of examination seems to ub to . 
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be more suited to an anatomical subdivision. We will here consider the 
instrumental examination of the urethra and bladder, the vagina and por- 
tio vaginalis, the uterus and rectum. 

EXAMINATION WITHOUT INSTRUMENTS. 

Inspection. 

Many important conditions may be determined, after sufllcient expos- 
ure, by inspection in the erect position, or in ordinary dorsal decubitus. 
We should pay attention to deformities of the skeleton, especially the spine, 
of the pelvis and lower limbs, abnormalities of gait and position, pigmen- 
tation of the skin, changes in the breasts (marked swelling, enlargement 
of the veins, turgescence of the nipple and areola with marked pigmen- 
tation, prominence of the sebaceous glands). Upon the abdomen we should 
notice its prominence or sinking in, its uniform or irregular shape, cir- 
cumscribed enlargements, the character of the umbilicus, the pigmenta- 
tion of the linea alba, the striae, the development of the veins, the influence 
of respiration on a prominence which may be present. The effect of 
changed position is also to be noted ; the swelling is sometimes found to rise 
and fall synchronously with the action of the heart. Contractions of the 
abdomhiul muscles, fa3tal movements or movements of the intestines, may 
be visible. The naked eye may also determine the relaxation or tension 
of the abdominal walls. 

The lithotomy position suffices for inspection of the external genitals 
and surrounding parts. At the same time we may also examine the lower 
limbs (deformities, varices, CDdema.) Then attention should be ])aid to 
the color, appearance of the inguinal folds, the appearance of the anus 
(prolapsus, folds of the mucous membrane, hemorrhoids, fissures, con- 
dylomata), the perineum, mens veneris, the closure or patency of the 
vulva, the size, flabbiness or turgescence of the labia, unilateral enlarge- 
ments, oedema, varices of the labia, etc. The labia are then separated by 
means of two fingers of each hand, in order to obtain a view of the inner 
surface (color, secretion, fissures, ulcers,) the clitoris, urethral meatus, 
fossa navicularus, the hymen or its remains. In individuals who have 
borne children, and have a wide vulvar fissure, we are able to see, if the 
labia are sufficiently separated, the lower part of the vagina, the anterior 
wall with the carina vaginae and that portion of the posterior vaginal wall 
which is next to the perineum. 
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Iiifliiiuina.tion8 of the oxtonml genitalia, Bartoliirs gliuida, ulcers anil I 
tumors of llieatt parts, defects of etructuri', ilisplaoemeiits of the utertU 
and vagina, and projecting tumors, maj be recogniKed on iiiepection. 



Mensukation. 

Apart from purely obBtetrical c^amiiiatioiiB, mensuration is chiefly em- 
ployed in order to determine the hizo, variuty and growth of nri abdominal 
enlargement. This can be done with a tape measure, which will, how- 
ever, merely show the length of the different curves. In order to deter- 
mine tlie chorda wo may employ the ao-calJoil cyrtometer or a flexibl 
metallic strip. Itoth of the latter apparatus retain their curve after 
moval from the curved surface; the curvature may then be drawn upooil 
paper and tlie chord measured. 

AVith the tape we first measure the circumfereuce at the umbiHcuB, theo 
below and 8omotime» above it. From the greater dimensions ,of one or 
the other of these parts, we may draw a conclusion as to the situation o£' 
the tumor, or its development in the upper or lower part of the abdomen. 

The difference between the ilistance from the umbilicuB to the sym- 
physis on the one luind, and to the ensiforni process on the other hand 
also said to aftord a clue ae to the site and development of the tumor in 
the upper or lower part of the abdomen. Thus, the disappearance of the 
usual difference m favor of the distance between the umliilicua and enai- 
forni process, i.e., the equalization of both distances, or, still more, a pre- 
dorainanco of the distance between the umbilicus and Bymphyaie, tcBtifles 
in favor of the situation and dovelopnieut of thoewelliug in the lower (tart 
of the abdomen. We may also infer its origin in a lateral region, if the 
distance between the anterior superior spine of the ileum, or tlie middle 
of the horizonal ramus of the pubis and the umbilicus, is greater than oo 
the other side. Wo may also measure the distance between the spinous 
proccKB of a vertebra and a certain point on the linea a!ba of one and the 
other side. 

The greatest value of mensuration is the information which it offers 
us concerning the absolute size of a tumor and its growth, if the mcasnre- 
ments are made at different times. But notable errors may result from 
the varying distension of the intestines with gas and fteces, the disappear- 
ance or increase of the adipose tissue. Mistakes may also arise from tak- 
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ing measurements in different positions of tlie patient. The circumfer- 
ence in the ordinary dorsal position with extended lower limbs, is different 
from that in the lithotomy position. 



Percussion and Ausculta'hon. 

The examination of the abdomen by the sense of hearing may be per- 
formed in the ordinary dorsal position. In the large majority of cases 
the stethoscope is preferable to immediate auscultation. This method is ex- 
tremely important in the differential diagnosis of pregnancy, tumors and 
ascites. Percussion is performed in the same way as that of the thoracic 
organs. The pleximeter cannot well be dispensed with. As a general 
thing we should avoid forcible percussion, since even the sound over a 
solid mass may become tympanitic, on account of the resonance of the 
adjacent intestines, which are filled with air. 

Percussion may define the boundaries of a tumor, but it is to be regarded 
chiefly as an auxiliary to palpation. The separation of a tumor from a cer- 
tain organ is sometimes rendered probable by percussion, inasmuch as a 
tympanitic zone can be demonstrated between them. Percussion will 
also prevent us from mistaking the abdomen which is tympanitic through- 
out, or a certain part of it, for a tumor. This method is also valuable in 
detecting the presence of intestmes between the abdominal walls and 
a tumor. Changes of the percussion note on changes of position indicate 
the presence of movable fluid in the abdomen.* If the distended abdo- 
men gives a dull sound over both loins, the patient is placed on one or 
the other side, in order to convince ourselves of the disappearance or per- 
sistence of the dullness on the upper side. The pelvis is raised and the 
thorax lowered in order to determine whether the boundary of an area of 
dullness in the lower part of the abdomen passes down farther. The 
pleximeter is pressed in 8U|>erficially or deeply, and the differences in the 
percussion note are noticed. It is sometimes possible to push away the 
loops of intestines which are situated in front of an enlargement, and not 

* This is not always true, since fluids or firmer masses within the intestines also 
follow the law of gravity. If the intestines are filled with water through the rec- 
tum, it will occupy tlie lowest part of the abdomen and only the obstruction caused 
by the mesentery will produce, on changes in position, ceilain differences when 
compared with free fluid in the abdomen. 
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until this is (iono is dullueea obtained. In ascites, even of amiirked grade, 
loops of intestines, fiUeil witli uir, may Sout on top if the mesentery is 
long. In this case, likewise, adull sound is obtained only after the plexi- 
meter is pushed in deeply. On the other hand, if the iutestiues are held 
down by a retracted, short mesentery, they do not reach the anterior abdom- 
inal wull, even if the uccumulutioii of fluid is only moderate. The sound 
does not become tympanitic until the ploximeter is pressed deep in, and 
the fluid is thus pushed to one side. lu rare oasos percussion is performed 
directly upon the sexual organs, for csample, in order to determine the 
presence of intestine in front of a prolapsus uteri et viigiuie. 

Apart from the fcetal heart-sounds, auscultation is concerned chiefly 
with vascular murmurs, and with the friction murmurs of the roughened 
peritoneum. \'ascular murmurs luive been observed in the most varied 
conditions, in pregnancy, uterine tumors (in about lialf the cases, accord- 
ing to Winckel), aud in ovarian tumors, in which they are much less fre- 
quent. Winckel found tJiem twice in splenic tumors, once in a retro- 
peritoneal tumor, Lfopold noticed them in a cancer of the liver. 

It may become necessary to ascertain tlie origin of vascular murmurs. 
Do they arise in a tumor or in a large artery of the abdomen or pelvis, 
which is compressed by a tumor? The following are mentioned as differ- 
ential points: A murmur prodncod in u large artery is only audible in 
certain places along its course, in the median line of the abdomen, or in 
the groins (aorta, iliacs). It does not disappear after pressure with the 
stethoscope, unless the tumor, which compreesos the vessel, is pushed to 
ouo aide. The ear sometimes perceives a distinct shock. Systolic eleva- 
tion of the tumor is Bometlmes visible. The compression is sometimes 
proven by the feebler pulsation in one crura) artery. If the murmur de- 
Telopes, as in mre cases, in the epigastric artery, it is audible along the 
coarse of that vessel. The finger tlieu detects a thrill in this artery, and 
may abolish the murmur by vigorous compression. 

Murmurs within a tumor are usually more widespread, Bometimea 
change their situation in the tumor, or in the abdomen, (from displace- 
mentof the tumor during changes in position), and can often bo abolished 
by the pressure of the stethoscope. In one case Pcmice found that a 
purring artery was the cause of the murmur in a tumor, and that pres- 
sure upon it through the vagina caused its disappcaTancc During preg- 
nancy the purring arteries can be felt upon the uterus through the nb- 
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dominal walls, or at the side of the cervix, and the arterial murmnr may 
be checked by pressure. 

Notes.— Percussion is especially important in making a differential diagnosift 
between free and encapsulated fluid in the abdominal cavity. Auscultation is 
valuable in deciding between pregnancy and abdominal tumors, or when combi- 
nations of both are met with. Here the foetal heart-sounds play the principal 
part, the vascular murmurs have less significance, because they are also noticed 
in the most varied conditions. 



Manual Exploration op the Abdomen and Pelvis. 

In determining the condition of the organs in the abdominal and pelvic 
cavities by the aid of the sense of touch, four parts are at our disposal: 
the abdominal walls, genital canal, rectum and urinary organs. If the 
abdominal walls alone are employed, the examination is known as palpa- 
tion, if the genital canal or rectum is alone used, it is known as simple 
touch. Combined exploration is the term employed when several parts 
are examhied at the same time. If we employ only two, we have six 
possible combinations: abdominal walls and genital canal, abdominal walls 
and rectum, genital canal and rectum, abdominal walls and urinary pas- 
sages, genital canal and urinary passages, rectum and urinary passages. 
If we employ three parts for examination, we obtain four combinations: 
abdominal walls, genital canal and rectum; abdominal walls, urinary pas- 
sages and genital canal: abdominal walls, urinary canal and rectum; urin- 
ary ^mssages, genital canal and rectum. The ordinary combinations have 
been mentioned first, the others are rarely employed. But it is always 
well to be acquainted with them, since, in exceptional cases, they may 
furnish important information. 

In all these modes of exploration, with few exceptions, it is desirable 
and even necessary that the intra-abdominal pressure and the tension of 
the abdominal walls should be as low as possible. This is principally 
effected by suitable position of the patient. This may often be secnred in 
bed, but the exploration can be made better and more conveniently upon 
a special examining table. A sort of lithotomy position with moderately 
elevated trunk, the lower limbs being supported, flexed at the knees and 
slightly abducted, will generally suflfice. If the patient is in bed, care 
should be taken that the buttocks are somewhat raised and rest upon a 
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firm support A breech -dorsal jwsition 18 also often SGrviceablc. Every 
miiMouIar exertion on the part of the patient should be avoideil as much 
as possible, since this is apt to call the abdominal walls into play. Wo 
ahould be especially careful tijat the patient be not compelled to keep tho 
lower limbs in the desired position by muscular eSort. If necessary the 
limbs must be supjwrted by assistants. Semi -abdominal or complete ab- 
dominal positions can rarely bo employed, although in them the abdomi- 
nal pressure is least The abdominal walls then support the weight of 
the TiBcem, and the hand which rests upon the abdomen must support or 
overcome this weight. But in many cases this difficulty is not very great, 
and examination in these positions can, therefore, be occasionally em- 
ployed to advantage. Thus it may be important to determine Die change 
in position of an organ or tumor arising from the change to one of 
the abdominal positions. In the knee-elbow position the uterus may be 
relieved from an incarceration caused by the weight of a tumor, and ita 
size, mobility, etc., are, therefore, moro readily examined. 

Profuse evacuations from the bowels and the passage of urino not alone 
&oilitate the examination, but also guard us against mistakes. In addi- 
tion the patient should oat very little prior to the elimination. 

It is well known that exploration is very easy in puerperal women or in 
others whose abdomen has boea previously distonded, and the contents 
rapidly discharged. Such a condition may be approximately induced if 
the patient is allowed to drink a, good deal, retains the urine for a long 
time, and discharges it shortly before the examination. It is still better 
to pump as much iiuid as possible into the blatlder and rectum, and to 
have it retained as long as possible. Or the vagina may be thoroughly 
tamponed; this also possesses other advantages to which we will return 
later. 

Emotional excitement, dread of the examination and modesty almost 
always cause increased tension of the abdominal walls. At times the 
patients hold their breiith, or broatho irregularly, and bring abdominal 
pressure so often into play that absolutely nothing can bo fffected by pal- 
pation of the abdomen. The ordinary devices, such as directing the 
patient to keep the mouth open ond to breathe quietly, or diverting her 
attention by conversation, are often unsuccessful. But it will be often 
noticed that even if our object is not attained at the first examination, 
this is readily done in the subsequent one. It is, therefore, advisable to 
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be very gentle if the patient is timid, and to defer saccess nntil the sec- 
ond exploration. The patient is then better acquainted with the physi- 
cian, and the mode of examination, her diffidence has disappeared, she 
understands the physician's injunctions and is able to carry them out 

Advantage may sometimes be taken of nervous sobbing and crying. 
During the paroxysmal expirations which take place under such circum- 
stances, the hand may be pushed in deeply without meeting with obstruc- 
tion. 

Roederer recommended for the detection of tumors deep within the 
pelvis, that the patient take full inspirations and that the receding ab- 
dominal walls be then followed during expiration. The hand should be 
kept firmly applied after the first expiration, so that the ground gained 
maybe held during the following inspiration, and then the hand is pressed 
in more deeply at the next expiration. The most difficult thing to teach 
the patient, is to make full and deep expirations. In many this is en- 
tirely impossible, either on account of ignorance or deficiency in will 
power. 

Hence we are not infrequently compelled to resort to anaesthesia. In 
difficult and important examinations, for example, in morbid conditions 
in which the question of operation arises, this may be indicated from the 
first. Likewise, if great sensitiveness of the abdominal walls, introitus 
vaginie or rectum, great obesity or tension of the abdomen, etc, render 
the examination impossible, or at least very difficult. It is rarely possible 
to employ the urethra and bladder in examination, except after the ad- 
ministration of an anaesthetic. 

Palpation of the Abdomkn. 

The foregoing remarks will suffice as regards the position of the patient 
and other preparations. But it must be remembered tlmt this examination 
can generally be made very well in an ordinary bed, the thighs being drawn 
up upon the abdomen, and the legs 8up|X)rted by a pillow which is shoved 
under the knees. The physician's hand should possess the ordinary tem- 
perature of the body. 

The following is the technique: Palpation is usually performed by 
placing the palms of both hands or a part of them upon the abdomen 
without pressure; simple touch is practised only with the tips of the fin- 
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gcre. We test the thickness, consistence, tension and sensitiveness of the 
aUloniinal wuUs by palpating the different parts In H certain order, eym- 
metrical parts especially being compared with one another. We should 
never omit to examine the inguinal region for hernia and glandular en- 
largements. These data can be determined witliout exercising any con- 
siderable preasure. If we encounter great sensitiveness, wo must distin- 
guish between nervous irritability and an inflammatory condition. In 
the former event, superficial palpation will often be felt very disagreea- 
bly, while deep pressure is better tolerated. I( we have convinced onr- 
selves of the presence of an iuflammatorv condit n specially within the 
aI>domtnal canty itself, strong pressure must le avoided. This always 
aggravates a peritonitis. Nor can wo atta n oui i urpose in this way. in- 
asmuch as increased tension of the aMom nal walls soon develops, while 
gentler methods will often enable as to define tl bo indaries of a tumor, 
or a circumscribe*] poritonitic eiudation. If a swelling is present, its 
shape and size must first be determined by pal[)atiou, in so far as this has 
not been done previously by insjjection. Its consistence and sensitiveness 
are then tested. It is especially important to determine its boundariea 
and its connection with or isolation from other parts. This is done by 
pushing the tips of the fingers as far as possible between the tumor and 
ndjacent parts. A second measure consists in producing movement of the 
tumor by means of the hand or by the assumption of another position, or 
by moving some organ, which can be felt, or another swelling. We thus 
learn whether one or the other tnmorcan make iudejiendent movements. 
In this way we learn the absolute amount of mobility. 

If the enlargement is situated deeply, it may not infrequently be pushed 
by one bund itgainst the other. For example, if we wish to examine the 
lumbar regions, the fingers of one hand are placed in the loins and press- 
ed forwards, while the other, placed in the flank, pushes the abdomi- 
nal walls backward. 

If the walls are yielding and the tumor js superficial, the latter may be 
seized, like the fcelal head, between the two hands, or the greater part 
may even bo graajjed in one hand, and its characteristics may thus be ac- 
curately noted. 

In order to find adhesions of a tumor to the anterior abdominal wall, 
we should endeavor to slide the latter across the tumor, or i-ice ivmd, or 
an attempt is made to lift up the abdominal wall in a fold. The abdominal 
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walls may be stroked in order to obtain crepitation over rough parts of 
the peritoneum. The demonstration that a solid body is floating in a 
fluid is afforded by ballottement. The tumor is thrown, by a'rapid move- 
ment of one hand, towards the tips of the flngers of the other hand, which 
are applied at a certain distance. Or a body which is situated low down 
in the abdominal cavity is thrown upwards; if it is floating in fluid, it 
first rises and then slowly sinks upon the tips of the fingers. In order 
to detect fluctuation one hand is applied gently upon the abdomen, and 
a blow is given with the tips of the flngers of the other hand upon a part 
situated more or less distant. Or both hands are applied to the abdomen 
and its contents are pushed somewliat rapidly by the tips of the fingers 
of one hand towards the other. Or downward pressure is rapidly exerted, 
and a retrogressive wave is looked for. Many mistakes are possible in 
the diagnosis of fluctuation. Thus, we must avoid mistaking it for the 
pendulous movements of the abdominal walls themselves. 

Simple Vaginal and Rectal Touch. 

As a general thing we must make it a rule in the exploration of the 
pelvic viscera to begin with this simple method, and then to employ the 
combinations. This is especially true if we desire to define accurately 
the position of the organs, such as the uterus, since the combined methods 
of exploration are apt to induce a change in the position of the organs. 
It is only when the results of simple touch are compared with those of a 
carefully performed combined examination, that a correct opinion may 
be performed. With regard to position and preparation in vaginal ex- 
plorations, the same remarks hold good as in all other methods of exami- 
nation. In certain cases we employ the erect position — for example, in 
cases of descent and prolapsus of the genital tract. The condition of an 
otherwise displaced organ in the vertical position may also be of interest; 
likewise the influence of this position upon the position of the uterus in 
the case of tumors. The patient leans against the wall or some firm ob- 
ject, and the physician kneels before her or sits upon a low stool. 

The' vagina is sometimes very short and firm, and this may give rise to 
considerable difficulty. In such cases rectal exploration should be adopted . 
But if vaginal touch seems to be very desirable preparation may be made 
by tamponing the vagina one or more times, with cotton or a rubber bag. 
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In tliis way even a very short and unyielding vagina raay be prepared in 
a sliort time. 

The following is the technique of eicHinination: The woll-oilod index 
finger is jiassed along the |>erinimni towards thu posterior coin mi satire, 
pushes the latter downward, and thus ghdes into the vagina. The thumb 
is forcibly abducted, the other fingers are flexed into the palm of the 
band, or extended in tlie iieriueal region. A less serviceable mothod ia 
the touch with two (iiigera, but this may become necessary if the parts 
to be explored are situated very high. "Whoever has short fingers will 
often be compelled to examine in this way: both liaiids must l>e trained 
in exploration, since, as a general thing, the right side of the pelvis can ba 
examined better with the right hand, the left side with the loft hand. 

Ihiring the introduction of the finger, notice should be taken of the 
poaition of the introitus, the aeneitivoness, narrowness or width, rigidity 
or relaxation of the tissnes, the turgescence and secretion of the vnlva. 
As the finger enters further the temperature and pulsation should be 
noted. When the iwrtio vaginalis ia reached, its jjosition must first be 
determined, the lino between the spinnj ischii recommended by Hoist 
serving as the starting-point. One or the other spine of the ischium ia 
readily found. C'onsiilerable deviations of the portio vaginalis from this 
line, either down wards, upwards, anteriorly or posteriorly, must be regarded 
as abnormal unless temporary displacement has been produced by marked 
distension of the bladder and rectum. Marked lateral deviations must 
also be noted. Wc then determine the length, breaiith, thickness, and 
shape of the vaginal ))ortion, the size, shape and direction of the os uteri, 
and the condition of its edges. 

This is followed by exploration of the mobility and weight of the uterus. 
We should endeavor to raise it with the tips of the fingers, to push the 
neck to the side, backwards and forwards, aud at the same time to de- 
termine tlie lever-like movement of the fundus in the opjwsito direction. 
At the same time its sensitiveness must be carefully noted. 

We then jn-oceed to the exploration of the fornix of the vagina. In the 
preceding examination we will have noticed the condition (denseness, hard- 
ness) bf the parts immediately adjacent to the cervix. In examining 
the four segments of the fornix of the vagina (first the anterior and poste- 
rior, then the lateral parts), we must note their lieight and width, es- 
pecially comiwriug the two lateral regions with each other in this resjjeot, . 
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the character of the mucous membrane, and its sensitiveness. In addi- 
tion, we attempt to follow the wall of the uterus anteriorly, posteriorly, and 
along the lateral borders as far as possible, and to ascertain the consist- 
ence, shape and sensitiveness of the uterus in these places. Anteriorly 
special attention is paid to the base of the bladder, thickenings of the 
vesico- vaginal wall, the thickened terminal portions of the ureters, and 
greater tenderness in these parts must not be overlooked. 

Further examination of the pelvis must be left for combined explora- 
tion. As the hand is withdrawn from the vagina, the adherent secretion 
should bo examined, and the odor noticed. Abnormalities of the pelvis 
should not bo overlooked, even in non -obstetrical exploration. 

Simple rectal touch may take the place of vaginal touch to a certain 
extent. The position of the vaginal portion can thus be determined, and 
the body of the uterus can be reached, if it is vertical or displaced back- 
wards. But the rectum is mainly adapted to combined exploration. 

Combined Exploration. — Palpation of the Abdomen with Ex- 
ploration THROUGH THE GeNITAL CaNAL. 

Wo generally employ only the abdominal walls and vagina, more rarely 
the abdominal walls and the uterus, which has been artificially dilated. 
If the cervix happens to be sufficiently open for tlie introduction of tliB 
finger without such preparation, and if such dilatation would have been 
necessary for other reasons, the opportunity should not be neglected, 
since examination from the uterine cavity combined with palpation, 
may furnish satisfactory information concerning the condition of the 
walls of the orgjin. 

The objects which we wish to secure are very numerous. We are 
almost always interested in determining the position, size and shape of 
the uterus, the similar conditions with regard to the appendages, es- 
pecially the ovaries, and finally the characteristics of enlargements in the 
pelvic cavity. The manner in which these main objects may be attained 
will now be described, and it will then be easy to determine other data if 
these are required in exceptional ctises. The uterus itself must first be con- 
sidered. After the position of the portio vaginalis is recognized by the 
inserted index finger, the finger tips of the hand resting on the abdomen 
are moved backwards towards the tliird or fourth lumbar vertebra. Not 
until the posterior part of the superior strait is reached, are the tips of 
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the lingers pushed ilownwardfl towards the entrance to the pelvis. If a 
hard body U feit, the inserted finger raiaea the cervix, and ia this way 
we can boat decide whether tho uterus ia situated botweea the hands. If the 
externiil Imnd ia now fjeutly carried more towards tho pelvis, an idea of 
the position of the oi^ns is obtained without notably changing the latter 
by the exploration. At the aaine time we must make use of the results 
of simple vaginal touch, whicb luis informed us as to whether the anterior 
or pOBtorior wall of the uterus can bo reached more easily. Then greater 
external pressure ia exercised, and the tips of the fingers are pushed be- 
tween the body felt in the pelvis and the promontory, or between tha 
former and tho symphysia. At the same time it must be remembered" 
tliat, in the former event, the body is pushed forwards and downwards ; in 
the latter it is displaced backwards and even elevated — in other words, 
the utorua is either antevortod or aiiteflexed, or it ia retroverted or made 
to assume a vertical position. This artificial dispkcement may he consid- 
erably inerciised by the inserted flugor, if the latter pushes tho cervix 
backwards or forwards, Tlie consideration of these conditions seems to 
be very important, since without it an existing anomaly in the shape and 
position of the organ, particularly antcveraion and anteflexion, may be 
incorrectly estimated. Even a normal uterus may be forced into such an 
abnormal position. If such an anomaly is present, it is apt to be re- 
garded as greater than it really is, since it is artificially increased in order 
that we may perceive it well, and at the same time, in our endeavor to 
obtain information with regard to other points. This is further done by 
removing the Sngor from the cervix, and passing it to the fornix of the 
V^ina anteriorly, while the external hand pushes the body in the pelvis 
downwards from its posterior surface. It ia thus bronglit between tho 
fingers, and its size, sliape, mobility, senaitiveness and connection with the 
cervix, can be readily ascertained. Or the inserted finger is passed into thd 
fornix of tho vagina jjostcriorly, tho outer hand puaheafrom in front, i.e., 
it pushes the anterior wall bnckwtird and even downward: the body is thus 
bronght between the fingers in another way, so that the above-mentioned 
chjiravt^jristics can be examined, 

A similar plan is adopted in lateral displacements of the organ. 
In these examinations wo also feel through the anterior and posterior 
I parts of the fornix of the vagina. This will diaulose certain unusual condi- 
i tions, such as, anteriorly, infiltrations of the vesico- vaginal wall, of the 

^ I i 
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connective tissue between the bladder and cervix uteri, even foreign bodies 
in the bladder, a transverse loop of intestine in the vesico-uterine fossa, 
etc.; posteriorly, various affections such as exudations, hemorrhages, 
tumors, etc. 

As a general thing, rectal exploration furnishes better information 
concerning the uterine appendages, the structure of the broad ligaments, 
sacrouterine ligaments and ovaries. It is only when the ovaries are situ- 
ated in the anterior part of the pel vis — and they may even be located quite 
near the horizontal ramus of the pubis — that vaginal exploration gives bet- 
ter results. Such a position of the ovaries may generally be expected 
when the body of the uterus is situated more anteriorly, i.e., in a condi- 
tion of anteflexion or antevcrsion, but there arc exceptions to this rale. 
The finger inserted in the vagina passes laterally from the border of the 
uterus, while the palpating fingers push the contents of the pelvis from 
behind and above downwards and forwards. The contents of the antero- 
lateral part of the pelvis are thus brought between the fingers and thick- 
enings which may be present, or the normal bands in the broad ligament 
are easily felt. Even the ovarian ligament can often be distinctly fol- 
lowed to the ovarv. Above the cervix we often feel the tense,' shortened 
and thickened part of the broad ligament, or the retracted connective tis- 
sue between the separate:! folds of the ligament, by means of which this 
part of the uterus is drawn towards the wall of the pelvis. If the vagina 
is distensible we can generally reach with ease the normally situated ovary 
(a little behind the median frontal plane of the pelvis, near the linea 
terminalis), when the abdominal walls are pushed downwards in this di- 
rection. When the ovary is situated more posteriorly, as in retroversions 
and retroflexions, it is easily found if it is at the same time lower .in the 
pelvis. It is then felt at the lateral border of the retroverted organ or 
nearer to the wall of the pelvis, in the neighborhood of the sciatic fora- 
men. In some cases the inserted finger will suffice, its tip being turned 
towards the wall of the pelvis, and the parts pressed agamst the latter. 
We can not infrequently roll the tip of the finger over the ovary and thus 
determine its structure. The ovary is felt with the greatest difficulty 
when it is situated very high and posteriorly, on the median side of the 
sacro-iliac artery and above the entrance to the pelvis. Very strong couu- 
ter-pressure must then be exercised, but rectal exploration is preferable 
under such circumstances. 
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The right ovary ia generally situated farther Iwck than the left, proh- 
aWy as a result of the corresponding toraiOii i>f tlie axis of the entire geni- 
tal tract. 

In esaminiug the lateral parts of the i>elvis the hands arc changed ; the 
right side is explored wilii the right hand, the left side with the left 
hand. 

If a tumor is situated in the pehnB, or it it is situated, in the main, in 
the abdomen but projects into tiie pelvis, or at least can be reached from 
this cavity, the chief purpose is to ascertain its place of origin, or to es- 
elude one or the other place of origin. We must then endeavor to pal- 
pate separately and on all sides the uterus, broad iigamonts, ovaries, 
bony walls of the jwlvis, etc. In this way wo either detect the conneo- ■ 
tion directly, or prove that there is no connection between the tumor 
and pelvic viscera, 

The execution of this method turns out very differently, according to 
the individual case, so that only a few general rules can bo given. If we 
hare felt a tumor, or what has been regarded as such, aud have deter- 
mined, to a certain extent, its position, surface, consistence and shape, 
we must endeavor to define all its boundaries and to isolate it as much 
as possible. The tips of the fingers must then be inserted between the 
uterus and wall of the pelvis on the one hand, and the tumor on the 
other hand. The hand which is placed on the abdomen must also en- 
deavor to pass between these jiarta and the tumor. After the tumor has 
been defined as thorouglily as possibJe, we must palpate the contours of 
the uterus, find the ovaries, and folloir the jielvic walls on all sides. In 
this manner the connections of the tumor will be readily discovered. 

But certain errors arc especially liable to arise, if the apposition of tha 
tumor with organs of the pelvis is so close that the appearance of a real 
contiection is produced. The parts are, to a certain extent, wedged in 
alongside of one another in the pelvis, and the finger is unable to enter 
between them. In such cases changes of position are often very service- 
able, especially the assumption of partial or complete abdominal poBitions, 
in which attempts at movement are made if ueeessary, i, e, the tumor or 
an organ, such as the uterus, is moved about. It ia also veiy sen^icea- 
bie, under such circumstances, to attempt to displace the uterus still 
further, esiwcially to draw it downwards, A forceps is applied to one lip 
of the cervix and the organ is drawn downwards or to one or the other 
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side. In large growths, which fill the abdominal cavity entirely or 
partly, the tumor is sometimes wedged very firmly in the entrance to the 
pelvis, so that the tips of the fingers, which are entering from without 
meet with an obstruction. The tumor should then, according to Schultze*s 
plan,' be drawn upwards towards the thorax by an assistant, after he 
has previously pushed the abdominal walls down over the tumor as 
much as possible. In our experience this latter manoeuvre, unfortu- 
nately, can only be done with great difficulty to a sufficient extent The 
subsequent raising of the tumor necessarily increases the tension of the 
abdominal walls, through which alone the tumor can be palpated. We 
can generally succeed better by simply pressing the tips of the fingers be- 
tween the tumor and uterus, and thus endeavoring to determine the exist- 
ence or non-existence of a connection between the two, especially if the 
uterus has been pulled downwards with a pair of forceps. If this proves 
unsuccessful we must confine ourselves mainly to vaginal or rectal ex- 
ploration, and it may then prove advantageous if, following Schultze's 
recommendation, the tumor is alternately raised and depressed by the 
assistant, in order that the tension and relaxation of its connections may 
make them more accessible to the exploring finger. In these difficult cases 
Freund advises that the patient should be examined with the head and 
trunk bent downwards, i,e, while standing, to a certain extent, on her 
head. If traction with the forceps is made at the same time, upon the 
portio vaginalis, any connection between the tumor and uterus will be 
made tense and more readily detected. 

Combined Exploration. — Palpation of the Abdomen with Explo- 

KATION THROUGH THE ReCTUM OR THE UeCTUM AND VaGINA. 

In some cases vaginal touch is impossible or iniulvisable, as in sten- 
oses, atresise or virgin conditions. We must then resort to rectal touch. 

Even in other cases combined rectal exploration often offers such de- 
cided advantages that it should never be omitted in doubtful cases, 
whether it is to control vaginal exploration or because the latter appears 
from the start to be insufficient. 

The thin yielding wall of the rectum permits us to palpate accurat4?ly 
the posterior wall of the uterus, its lateral borders, the entire outline 

> Zur Diagnose grosser Ovariallumoren. Centralbl. f. Gynaok. Ib76, No. 6. 
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of the fondnB, the sacrouterine and broad ligatnunte, the ovarii-a and 
walls of the pelvis, to a degree which is inijKisaible thrnugh the tirin, un- 
yielding wall of tlie vagina. The tnbea may often be reoognistid as 
Btrauda, even when normal. At all events the alightest enlargements of 
the tabes can be detected. In addition it may bo of interest to obtain an 
accurate knowledge of the condition of the hitestinee. 

The following ia the technii]ue: it is geuerally sufficient to introduce 
only a single finger; more than two fingers are rarely neceaaary. Tlie 
finger is slowly passed llirongh the anus, attention being paid to the 
sensitiveneBs and resistance of the sphincter, and then enters a more 
or leas extensive, flabby walled sac, which is cither empty or filled with 
fieees. Through this the cervix is felt above and anteriorly as a firm and 
relatively very large body, which is often mistaken by the beginner as 
the boily ot the uterus, or some pathological enlargement. Very ac- 
curate information can be obtained if the thumb ia introduced into the 
vagina and applied to the i>ortio vaginalis. Another source of informa- 
tion is afforded by the aacro-uterine ligaments, which converge on both 
sides us curved, elastic strands, from the thickness of a raven's quill to 
that of a pencil, towards the JsthmuR where they unite, genemlly aa s 
sort of sharp or rounded comb. Pathol(^ical conditions, abnormal short- 
ness of one or the other strand, groat tension, rigidity, tenderness or 
thickening of these ends are readily recognized. Tlie finger may now re- 
main below these ligaments, in the space below the third sphincter. 
This ia not advisable, however, since the finger is not directly behind the . 
lig&ments. The conditions will only bo recognizeil cUmrly and without 
risk of error, if we ]inss above the folds of the thirti sphincttT. This is 
oooaeionally difficult. The opening lietween the lower and upper portion 
of the rectum is often narrow, and may be situated more to the right or 
left, often far posteriorly. The anterior wall of the rectum sinks towanls 
the ampulla, so that the lumen, which is thereby iiarroweil, can only be 
Jbond close to the sacrum. Sometimes the jKwterior or rather the entire 
irall sinks towards tlie ampulla (somewhat like the first stage of an intua- 
nuception), and the lumen must then bo sought at the tips (directed 
downwards) of this depression. If a column of the foeces is present it is 
only necessary to follow it; in many cases the way is shown by particles 
(^ fieces. The easiest method is to injinit about i litre of water into the 
rectal ampulla. This distends it and the opening is then readily found 
along the smooth internal surface. 
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After we huve thus entered the up|)er jMirt of the rectum, the lolda of 

B third sphincter and the gncro-utcriae ligaments are paabed down by 

a sHght claw-sliaped curvature of the finger, after which it gains free 

play to the riglit and left in the wider portion of the gut Moderate coun- 

Lter-presaure from the abdominal wall generally suffices to bring the poste- 

prior wall of the uterus and even all tho contours of thu organ in contact 

^ ■with the finger, and enabies us to reach the boundaries of the fundus. 

Even if the uterus is autc-flexod or anteverted, it may be made acceasibio 

by the esternal hand, after the displacement is rectified. If, perchance, 

this cannot be done, moderate traction with the forceps upon the portio 

vaginalis will suffice. lu favorable cases, if the fundus is pressed forwards 

and downwards by the inserteil finger, tlie entire ntorua may be brought 

between the latti-r and the ttiumb, which has been placed in the anterior 

part of the fornix of the vagina. 

Nest to the uterus, the appendages and ligaments are the object of 

mr examination. Under normal conditions the sacro-utcrine ligaments. . 

V the folds of the third sphincter of the anus, and the broad ligamen t are 

Bso yielding that the finger can be pushed very far forward. Passing up 

I to the linea terminalis we may reach the bifurcation of the iliac artery, 

I foel the ])ulsation of the external iliac and by pushing forward all the 

I tissues, can reach the vicinity of the horizontal ramus of the pubis. If 

external hand exercises counter-pressure, we can feel the folds in 

the broad ligament, composed of the tubes and ovarian ligaments and 

the ovary, and can determine the size, shape, mobility, and connection of 

I the hitter organ. 
The appendages may be yielding to a certain extent, althongh conttid- 
erable anatomical changes are present, such as circumscribed parametritis, 
small cysts, small fibromata at the lateral bonier of the uterus, callosities 
•rising from old, retracted inflammatory products of slight extent. Anova- 
Xy or i»yosalpinx may be adherent to the lateral, posterior portion of the 
1lt«rus, while other parts of the ligament are still distensible. Or an oti- 
Jarged ovary or hydropyosalpinx may be situated in the posterior pelvic 
cavity, often quite to one aide near the linea terminalis and in front of 
the BBoro-iliac articulation, while the median partiou of the broad liga- 
ment is but little changed and is distensible to a certain extent, 

kMore extensive rigidity of the lateral ligaments of the uterus offers a 
»ter or less resistance to the forward movement of the finger. Accor- 
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ding to the eituationof the atfoction, thn obstruction mayalTect the lowyr 
or higher parts, and one or both sides. Thus, the sacro-uterine ligu- 
ments may be foand entirely unyielding, and, occasionally indistinguisha- 
ble, inasmnch as a rigid wall ascends from their level to tliat of the en- 
trance to the pelvis. This wall may bo narrow, so timt the border of 
the uterus is neftr the lateral wall of the pelvis, but it is sometimea 
wider. The finger must aometimes make a certain eicursion forward 
in order to reach this wall; somotimea it cornea immediately in contact 
with it, so that the wail of the rectum itself appears to liavo coalesced 
Tvith it, OS happens in extensive adhesion of the posterior layer of the 
brwul ligament to tlie peritoneal covering of the posterior wall of the pel- 
vis. This rigid wall contains a circumscribed structaro of varying size, 
either immovable or still slightly movable, and wliich may be situated 
lower or higher, near the border of the uterus or more to one side. This 
is the enlarged or compressed, often irregularly sliaped ovary, which is 
surrounded by masses of exudation. The finder may occasionally be 
placed upon and above tlie upper edge of the rigid ligament, and the 
firm large nodnle is found situated on this upper edge or it is fixed on 
oue side very near the linen terminalis, oven more jmsteriorly at the sacro- 
iliac articulation or lineaarcuata. We will rarely make a mistake in look- 
ing for the ovary, even under such com]ilicated conditions, since often only 
a single thickening or circumscribed swelling can be found. In addition 
certain data are afforded by the character of the enlargement, its uodular 
ehapc, containing email sphcricid segments and reti-acted grooves. The 
eonsistence of the enlargement must also be taken into consideration. 

The rigidity of the ligamenta often affects only a few parts. The lower 
part of the sacro-uterine ligamenta, next to the border of the uterus, and 
the upper portion of the broa<l ligament to a varying extent, may be un- 
jieiding. firm and thickened, and occasionally studded with hard, small, 
even pointwl nodules. If the affection is bi-lateral, the rectum may be 
naiTOwed and grasped, as if in a viae. Further upwards* the ligaments 
become yielding. Tho opposite condition may also obtain, tho lower part 
being distcnaible and soft, the upper part firmer and less movable. The 
d^ree of rigidity and retraction may vary very considerably, from rigidity 
of the entire wall to a condition in which partial resistance is offered by a 
few firm strands, which are occasionally stretched like violin strings. 

It is impossible to mention in detail all the different modifications which 
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are produced by chronic inflammatory conditions of the pelvic cellular 
tissue and peritoneum^ and to describe the Tarions appearances when these 
are still further complicated by displacements of the uterus and tumors. 
But we must here call attention to the importance of such conditions as 
regards operative interference, ovariotomy, castration and hysterotomy. 

Very little can here be added to wliat lias been said under the head of 
combine<l vaginal touch, with regard to tumors proper, which are situ- 
ated in the pelvis itself, or, being situated in the abdomen, project into 
the pelvis, or can at least be reached from the latter. Asa general thing, 
rectal touch furnishes better information than vaginal exploration. 
Small tumors of the broad ligaments, whether sub-serous or not, small 
ovarian tumors, the various forms of hydropyosalpinx, elongated club- 
shaped or rosary slmped swellings, etc., can be felt more readily through 
the rectum. If the tumor is situated on the ligament upon a broad base 
we shoiild endeavor to pass between it and the uterus or pelvic wall, in 
order to see how much of the ligament is still left. Even in large tumors 
the isolation of the uterus can be better effectecj, and one or l)oth ovaries 
can be felt more easily by means of rectal touch. Occasionally, however, 
vaginal exploration possesses the advantage, for example, when the tumor, 
as is especially apt to ha])pen in sub-serous development, pushes the 
uterus forward and elevates it, so that it is situated above the horizontal 
ramus of the pubis. Finally, rectal explomtion permits palpation of the 
bony walls of the pelvis, the anterior surface of the sacrum, the promon- 
tory and even the last lumbar vertebnc, the region of the sacro-iliac arti- 
culation, and the lateral parts quite far forwards. In order to complete 
the examination it sliould never be entirely omitted. 

After careful trial we have entirely abandoned Simon'B rectal explora- 
tion with the whole hand. It is not entirely devoid of danger, althougli 
this is not great if caution is exercised, and careful attention l)e paid 
to each individual case. The chief objection is that, as a general thing, 
even less is attained by it tlian by the method described above, m which 
only one or two fingers are employed. 

The importiwice of combined rectal exploration is by no means suffi- 
ciently recognized. The condition of the Siicro-uterine ligaments can 
never be accurately determined without it and without passing through 
the third sphincter of the anus. The course of these ligaments in a 
curve from the isthmus backwards, outwards and upwards, makes it im- 
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possible to trace them from the vagiiin. If tlie fornix is distonBible. "e 
arrive between the median portions and iio further. 

The broad ligaments with the organs contained in them (litems, ova- 
ries, tubes) can only be properly examined when thoyare fixed by one 
finger from the front, by the other from behind. This can bo done 
tlirough the vagina if the uterus is entirely movable, the ligaments re- 
laxed, or if the utertia is displaced anteriorly and fixed. In both cases 
the Imnd upon the abdomen may reach the posterior surface, while the 
finger in the vagina ])ali)ates all the parts. But in the former case we 
have to deal with entirely normal organs or with conditions of relaxation. 
The diagnosis then is always easy, and we are very little concerned with 
Kucb conditions. Anterior displacements with ligation are rare. 

\'erj' frequent and important, on the other hand, are the thickenings 
and retractions of tiie ligaments, the bands in the posterior pelvic cavity, 
which keep the uterus in a more or less rotrovertod or vertical position, 
sometimes with coincident anteflexion, and often cause fixation of the 
ovaries and tubes. In such cases rectal exploration alone will furnish 
full information. The hand whidi re^ta ni>ou the aWomiual walls can 
not move the uterus and ligaments so far forward, that it can penetrate 
deeply behind them. Simultaneous palpation, in the manner described 
above, is therefore impossible. But this c-an be effected very easily if the 
externa! hand passes behind the symphysis upon the anterior surface of 
tlie uterus and hgaments, while the finger whicli is introduced into the 
rectum very easily reaches high up to the posterior surface of these parts. 

When the ligaments are rigid and unyielding high up, it is very evident 
that it is impossible, by means of vaginal-abdominal exploration, to come 
to any conclusion concerning the condition of the ligaments and uterus 
and the parts situated in the posterior pelvic cavity. But the upper part 
of the ligament is very often freer and possesses so much distensibility. 
that we can manage to push forwards the uterus, which is generally fixed 
in retroversion, and perhaps to determine the condition of the ovariea 
and tubes, which are in a condition of posterior fixation. Tlie experienced 
physician will recognize, to a certain extent, the true condition of things 
from the immobility of the cervix and the decided lateral position of the 
fundus, which is moved forwards. The less experienced one will arrive 
at entirely erroneous conclusions. 

Many are satisfied with an incomplete <iittgnosiB, but this is followed 
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r imperfect or rather by wrong troatnieut. Even in recent works wo meet 
I opinions on this question which no longer correspond with the 
EtanOpoint of modern gynecology. Many erroneous viewB, snch as 
those on the aubjecta of ic I ro version lind unteHexion, the treatment of 
ibe latter by intm-utcrine applications, which is practised frequently even 
t the present time, on the significjtneo of so-wilIed chronic oophoritis, 
lalpingitts and so-called chronic metritis, would soon bo remoyed by a 
Biore careful examination. 

A gynecologist who docs not consider it necessary to examine the c 
Idition of all the uterine appendi^L'S, by ali the aids of the modem methods 
bf exploration, resembles a phj-sician who, when ooTiaulteil by a patient 
iOncerning n thoracic alfection, fails to examine a portion of the chest, 
I'because he assumes thut no change ia to be found there. 
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This method almost always requiroa, as a preliminary, the artificial dila,- 
tation of the nrethrii, which is hardly jiossiblo without the use of an 
auiesthetic. The cases in which sufficient dilatation has been previoiialj, 
fleeted, as, for example, by coitus in atresia of the Tagina, are rare. 

The dilatation can often be performed by meuna of the finger. 
' edge of the external orifice of the urethra is slightly incised in variouB ^ 
places with the acissora, or as Simon has proposed, ^ cm. superiorly, j 
cm. inferiorly, and the tip of the little finger is then gradually bored in. 
The middle of the canal rarely ofEers an obstruction; the internal orifice. 
which may bo very tense, often does. But the obstacle can gradually be 
overcome by gentle, gradual progression, the external hand pressing down, 
at the same time, upon the bladder. After the littio finger has entered, 
the introduction of the index finger is generally easy. If the little fin- 
ger meets with considerable obstruction, as is especially apt to occur in 
the first part of the urethra, and in which event the entire urethra is sim- 
ply pushed backward instead of being entered, instrumental dilation must 
be employe*!. This may be done by a simple pair of forceps, whoea 
branches are inserted about 'i or 3 cm, into the urethra and then separ- 
ated. EUinger's dilator may also be employed. But the dilatation is 
probably effected iu the best way by tlie solid dilators recommended by 
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Uegarfor dilatation of the cervical canal, or by Simon's urethral specula, — 
small, hard rubber tubes, whoso lumen diminishes toward the tip, and which 
poBsess a knob that is firmly applied to the edge of the upper opening. 
These specula come in seven sizes, with diameters varying from 3-2 cm., 
ao that the dilatation can be gradually performwi. The use of the largest 
sizes is not entirely free from danger, atnl permanent, but often only tem- 
porary incontinence has been observed. The base of even a small index 
finger has a circumference of (i-fi.S cm., and a, diameter of 2-3.1 cm., 
measurements which equal or even exceed those of the largest speculum. 
Perliaps a very gradual dihitatiou will prevent the bad result referred to. 
Noeggerath warns against forcing a sharp ring at the neck of tlie blad- 
der. If this is not present the dilatation may be earned to J inch. 

It is evident then, that we arc not secure against permanent incontir 
nence if the index finger is introduced into the bladder for purposes of 
exploration, and physicians whose index finger is more than fi cm. in cir- 
cumference expose the patient to a not inconsiderable danger in this 
resperct. This method of examination should, therefore, iie employed in 
those cases alone in which all otlier means of making a correct diagnosia 
have been employed witliout avail, and yet very much depends upon an 
accurate diagnosis, 

Great caution must also be exercised with regard to severe injury, and 
the conveyance of infections material. The mucous membrane of the 
bladder is very sensitive, and exhibits a tendency to purulent, ichorous 
or gangrenous inflammations. After the exploration, tlierefore, the blad- 
der should Ite washed out carefully with a solution of carbolic acid, chlo- 
rine water, etc. Complete evacuation of the urine must be subsequently 
secured. For example, a tumor may divide the bladder into two divi- 
sions. From the lower one the urine is constantly dribbling in drops, 
■while in the upper one the urine, which is mixed with blood, air, etc., as 
the result of the exploration, stagnates, decomposes and may produce a 
violent cystitis, as happened once in my Clinic. 

Urethral dilatation is also employed for operative purposes, such as the 
remo\'al of tumors, calciili, and foreign bodies from the bladder. TJie 
introduction of the finger into the bladder may also he useful or neces- 
sary in purely gynecological operations, such as amputation of the cervix, 
removal and scraping of cancer of the vagina, suture of vesico- vaginal 
fistula, opening of bEemntometra through the bladder, In the first men- 
^^_ VuL. I. -4 
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tioned operations it senres to control the instruments employed in the 
vagina. 

The objects of the exploration are diseases of the bladder itself, such 
as foreign bodies, calculi, tumors, defects of the vesico- vaginal wall in 
atresia vaginas, fistulous openings in the bladder. According to the ne- 
cessities of each case, the abdominal walls, vagina and rectum will also be 
utilized in the examination. The extent of inflammatory infiltrations 
or malignant degenerations of the vesico -vaginal wall, para-vagmal tissue, 
the cellular tissue between the bladder and cervix uteri, the lateral cellu- 
lar tissue spaces around the latter, can be readily determined by combined 
genital canal-bladder exploration. 

Finally, enlargements and infiltrations in the vesico-uterine fossa, 
tumors which start from or are situated in the anterior uterine wall, 
tumors in the antero-lateral part of the pelvis, may also be the objects of 
exploration. At the same time the examination is made through the 
bladder, abdominal walls, bladder- vagina, or through the rectum. Even 
temporary dilatation of the cervix by means of sponge-tents and examina- 
tion through the uterine cavity and bladder may be necessary in rare 
cases. 

Exploration through the bladder and urethra is most indispensable in 
ascertaining the conditions present in atresia or stenosis of the vagina, in 
rudimentary conditions or absence of this organ, with or without errors 
of development in the uterus. We then examine through the bladder 
and rectum, or, with the aid of an assistant, through the abdominal walls, 
bladder and rectum. 

INSTRUMENTAL EXPLORATION. 

Exploration of the Bladdek and Urethra. — Catheterization. 

Manual examination of the bladder after artificial dilatation of the 
urethra has been discussed in the previous section. 

For certain purposes examination with the catheter is sufficient. 

A metallic or elastic female catheter is employed. A male catheter is 
necessary in rare cases of displacement of the bladder. As a substitute 
an elastic, somewhat long female catheter may be bent in the desired 
curve. The instrument is introduced after exposure and careful cleans- 
ing of the jBXJ;erpal orifice jQf^ the urethra, in order that secretion and dirt 
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Bbould not be conveyed into the bladder. It is first pnsscd struight buck- 
-wards and tlie handle is then depressed. The manner of introduction is 
modified in displacement of the bladder, when the latter has been reeog- 
uized. If difti nil! tics arise, the catheter is followed bj the finger, and 
information is obtained at the same time concerning hardenings, the 
thickness of tlio urelljral and veeico-v^inal wall, defects, etc. The 
ooiling up of an elastic catheter will also be recognized. In passing the 
inHtmment tlirouj^h the urethra, attention shonld be pnid to the sensi- 
tiveness and condition of the mucous membrane (blood), stenoses, or lianl 
bends. In coses of fistula the tip of the catheter can generally penetrato 
the oi>eningin the urethral orvesico-vaginal wall. The capacity of the blad- 
der, the irritability of its muscular coat (contraction upon the catheter), 
the presence of tumors or calculi, can be determined with more or less 
certainty with the entlieter. 

In onler to determine the capacity of the bladder and certain defects 
in the urinary organs (n re thro- vaginal fistulee, smalt vesico- vaginal fistulfg 
which are iiccossible with difficulty) it Tnay be necessary lo fill the organ 
with water or colored fluids. The following very simple method is used 
for this purpose, for washing out the bladder, and for the introduction of 
medicated fluids. A catheter is connected with ii rnbbcr tube, 50 cm. 
long, into which is inserted a glass funnel. If the bladdsr is Full, the 
cntheter is introituced while the tube and funnel are held low, a little 
below the level of the urethral orifice. The contents of the bladder then 
flowinto the tube and funnel, where they may be examined. It may then be 
allowed to overflow and run out by depressing the funnel still further. If the 
bladder is empty, the f unne! should be filled with the desired fluid before 
the introduction of tlie catheter, and as soon as the fluid begins to flow 
through the eye of the catheter, the tube is compressed by the fingers 
above its Junction with the catheter. Air bubbles, which have adhered 
to the inner surface of the tube, will tlieu rise through the funnel. The 
catheter is then introduced into the bladiler, the tube being still com- 
pressed at its junction with the catheter. The fluid is now allowed to 
enter the bladder. On gradually lifting the funnel we can fill the bladder 
at any desired pressuro^or with any amount of fluid. It is genenilly ad- 
visable to employ a pressure which merely allows the fluid to enter the 
bladder. This can always be determined by merely looking into the fun- 
nel and noting the rapidity with which the fluid escapes. When the 
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funnel is strongly depressed^ tho fluid in the bladder will flow back. 
This may be done, fresh fluid again introduced, or medicated fluids may 
be injected in the most gentle manner and without causing any mechan- 
ical irritation. 

Complicated methods of examination of the bladder and urethra are 
not very successful. The employment of the endoscope has given us but 
little satisfaction, although we introduced thick canulse through the pre- 
viously dilated urethra. Winckel recommends Ruthenberg's apparatus, in 
which the bladder is distended with air. 

If the presence of polypi or excrescences in the urethra is suspected 
wo may introduce long forceps and attempt to grasp the little tumors. 
In this way we removed a polypus as large as a hazel nut, which was 
situated in the region of the internal orifice of the urethra and had pro- 
duced violent hemorrhages. 

In all examinations of the bladder, but especially in simple catheter- 
izations, we must iwivise, after numerous sad experiences, the greatest 
care against the introduction of decomposed products and air. There 
does not appear to be any better nutrient fluid for noxious germs than 
urine mixed with blood serum, etc. The danger is increased still further 
if there is an obstruction to the spontaneous discharge of the fluid contained 
in the bladder. The catheter is used to relieve ischuria, but the latter 
condition still continues. Now, if the instrument has introduced air 
or some decomposing substance, or if a small hemorrhage (to which 
the condition of the mucous membrane under such conditions predis 
poses) has occurred as the result of a slight traumatism, a nidus of de- 
composition is created. The requisite time for decomposition is also al 
lowed, inasmuch as the patient can not discharge the noxious mass, de- 
spite frequent violent straining. After the formation of diverticula 
in the bladder, such as are produced for example by a tumor, a portion 
of the contents is evacuated spontaneously or by means of the catheter, 
the other portion stagnates. 

Whenever ])ossible, catheterization should be avoided during child-bed 
or after-operations. This may often be done if the evacuation of urine 
is not delayed too long after delivery or surgical operations, and if the 
trunk, whenever possible, is raised a little and a warm sponge is pressed 
upon the genitals. If it becomes necessary to use the catheter it must 
be thoroughly disinfected. An elastic catheter should only be employed 
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wlieii new. K it is nsod repcatediy in the same patient, it stiould be 
-washed out with a disinfecting fluid immediately after application, and 
this must be repeated prior to the next application. Kuestner calls at- 
tention to the great ditiiculty of thorouglily cleaning the ordinary cath- 
eter. The blind extremity, from the eye to the tip, is apt to bo the site 
of occnmnhition of decomposed substances wliich are removed with diffi- 
onl^. He recommends simple straight glass tubes, which are cut off 
obliquely at the end first introtluced ; the edges of the opening are 
blunted, 

In making the application the external oriSoe mast be completely ex- 
posed to the eye. This is occasionally quite difficult. The buttocks 
should bo elevated by placing a pillow beneath them, in order tliat the 
introitus may bo somewhat raised from the bed. The labia are separ- 
ated with the fingers of one hand. With the other hand the vicinity of 
the external urethral meatus is cleaned with absorbeut cotton which has 
been dipped in a disinfecting fluid. Not until this has been done is the 
ingtrumeut introduced. Positions such as the breech-dorsal, abdominal, 
lateral, and latero-abdominal, in which the intra-abdominal and therefore 
intra-vesical pressure falls considerably, must be avoided in catheteri^ia- 
tion, and special attention must be i>aid to other conditions, in which the 
pressure in the bladder is less than that of the atmoeplicre. 

If such precautions are ilomanded under ordinary conditions, special 
attention must be paid to them when the bladder is already diseased, 
when there are inflammations in surrounding parts, ulcers in the introitus 
and vt^ina, when purulent, ichorous, or diphtheritic fluids escape from 
the genitals, from a wound in the abdominal walls, or when they flow 
tlie urethral meatus. 






Exploration of the Vaoina. — Si'kculum Examination. 



In multipara, in individuals with a wide vulvar lissure, and in rupture 
of the perineum, tlie lower part of the vagina is visible to the eye after 
drawing apart the introitus and pushing back the posterior commissure by 
means of the finger. This ia facilitated by the use of vaginal retractors 
(Fig. 21), spatula-shaped instruments with which the wall, opposite or 
adjacent to the one to be examined, is drawn to the outside. In prolap- 
sns of the uterus or vaginal walls these manipulations often suffice for exam- 
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ination of the deeper parts, or tliis can be done npon drawing the ntems 
downwards by means of a forceps inserted into one lip of the cenrix. 
The vaginal walls are easily drawn down and inspected by the aid of for- 
ceps or elongated hooks, provided with single or double claws. The anterior 
vaginal wall may also be unfolded by means of a catheter introduced into 
the bladder, the posterior wall by the finger introduced into the rectum. 

These explorations are made in the lithotomy or breech-dorsal position; 
the anterior vaginal wall is more accessible in the latter position. 

Specula are required in order to expose the deeper parts, and, if the en- 
trance to the vaghia is narrow, the parts adjacent to the latter. 

In our examinations and operations we employ simple cylindrical and 
valvular specula with auxiliary ap]mratus. 

Cylindrical specula are very convenient because they require no assist- 
ance. In many cases they afford a satisfactory view of the vagina. They 
are also admirably adapted for the performance of certain manipulations, 
sucli as washing out the vagina with medicated fluids, cauterization of 
the portio vaginalis, lower part of the cervical canal, etc. 

Cylindrical specula (Fig. 12) are made of milk glass, ivory, wood, 
hard rubber, horn, silver-coated glass. Some are conical, but this is by 
no means useful, at least if the conicity is at all considerable. The ma- 
jority possess a sort of trumpet-shape 1 dilatation at the outer extremity. 
The tip is either straight or cut obliquely. The majority of cylindrical 
specula wliich are found at the instrument-makers are servi3eable. 
Several specula of different calibres are required. Milk glass specula 
give a very good light and are not affected by ordinary remedies. Fer- 
guson's speculum is more fragile, and its strongly reflected light is not very 
available. Hard rubber specula are light, can not be broken, are easily 
carried about in nests, and take the place of wooden sjx^cula when it be- 
comes necessary to use the actual cautery. But the light is often insuffi- 
cient. Special care must be taken that the sj)eculum is not too long (12 cm 
generally suffice), the funnel end not too wide, the edges well rounded 
and not cut too obliquely. 

The instrument must be adapted to the width of the vagina. This is 
determined on making the vaginal touch and on passing the speculum 
into the introitus. The lithotomy or breech-dorsal position may be em- 
ployed. Cylindrical specula may also be used in the lateral position. 
The labia are separated by the thumb and index finger, and tho hairs 
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brushed to ono side. The otiior hand holds the outer end of tliG specii'- 
Inm in such a way that the thumb lies upon the rim of the funnel from 
below, while a more romote ])art of ihe instrument lies butwt-en the index 
and middle fingers. The tip of the oiled instrument is now introduced 





into the introitns in such u w;iy iis to press the posterior conimissure 
strongly downwards. It pain or spasm of the sphincters is profJucod, 
Uio tip is held quietly for a time, though still pressing downwards. If 
too lai^u a speculum liae been selected it slionlilbe exchanged for a smaller 
one. In its fnrtlier introduction (which is not facilitated by rotary move- 
ments) the pressure on the posterior vaginal wall should be continttcd 
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for a time, and the tip then raised by gradual depression of the handle. 
As a general thing the portio vaginalis will spontaneously enter the 
lumen of the speculum. If it is deflected considerably to one side, as 
has been recognized by the previous touchy the tip of the instrument is 
directed towards the corresponding side. The breech-dorsal position is 
often very serviceable when the portio vaginalis is situated high up and 
l>osteriorly, and also in retroversion, in which the handle must be de- 
pressed at once, or, at least, very early in order to bring the portio vagin- 
alis into the lumen. 

Folds of the mucous membrane sometimes drop in front of the cervix, 
but can be removed by raising and lowering the handle or by making 
rotary and lateral movements. If this does not prove successful the fold 
can be pushed back with a pair of long forceps, and the rim of the specu- 
lum {)ushed beyond it. The os uteri and adjacent parts may be cleaned 
with a small sjwngo or wad of cotton, fastened to a sponge holder (Fig. 
13 a b c ) or long forceps (Fig. 14). 

During the introduction of the speculum attention should be paid to 
the color, turgcscenco, and general condition of the vaginal mucous mem- 
brane. As a general thing we thus obtain a good idea of the shape, size 
and color of the portio vaginalis and os uteri. On pushing in deeper, 
after the portio vaginalis is in the lumen, the edges of the os are rolled 
out, artificiiil ectropium is produced, and a view is thus obtained of the 
lumen of the cervical canal. The condition of the cervical mucous mem- 
brane, its color, secretion, etc., may be ascertained. It should not be 
forgotten, however, that on pushing the speculum in deeply the fornix of 
the vagina becomes firmly applied to the supra-vaginal part of the cervix 
above the insertion of the vagina, and that the portio vaginalis therefore 
appears to be longer than it really is. Nor should the mucous membrane, 
wlieii in a condition of artificial ectropium, be regarded as an ulcer. 

The cylindrical speculum is very convenient for the practitioner because 
no assistiints are needed, and the requisite jwsition may be assumed by 
the most unhitelligent patient. It will not do for finer exminations of 
the middle and upper jmrt of the vagina. The valvular specula are also 
preferable in considerable changes of the portio vaginalis, such as swell- 
ings, ulcerations, etc. 

Cusco's bivalve speculum is also very well adapted for ordinary examin- 
ations. The two blades correspoiul to the anterior and posterior walls 
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of the vagina, The screw works in euch a way that tiio blades aro tnogt 
widely sapanited at tlie upper i>art of the vagina, bo that the instrument 
is retained Bpoutaneously. As a matter of courBe it is tutroducud while 
closed (Fig. 15). 

Valvular specula were perfected by Sims, although the principle had 
been recognized earlier, Simon has modified the American epecuhim and 
has added certain auxiliary apparatus. But his mode of exaniiuation is 
entirely different from Chat of Sims and requires special consideration. 
Sims's speculum (Fig. IG) consistB of two metallic blades of different 
sizes, which are narrowed at the tip in the Bha)>e of a duck's bill. They 





lire at right angles to a curved metollic plate which connects them and 
eervee as a handle. Two of these specula of different sizes are sufficient 
for almost all e^atninations. In occasional cases a blade which is larger 
than thoite found commonly in the shops will prove useful. Shorter 
blades are also serviceable for certain purposes. Braun has made similar 
specula of hard rubber, but these are preferable only when tlie aotual 
cautery is employed, 

Sims also employs a fine long hook (Fig, 17) and a depressor, the lat- 
tci being a metallic staff witli a wooilen handle, and a round fenestrated 
metallic disk at the tip. This depressor is used to push down the anterior 
Tagmal wall, as soon as the latter forces itself into the way. Instead of 
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the hooky which is apt to tear out, we generally employ a pair of forceps 
(Fig. 18). B. Schnitzels forceps is also very serviceable. The tip of one 
blade presents a small, oblong quadrangular plate, the other possesses 
a double hook (Pig. 19). 

With two fingers of one hand the physician lifts the posterior part of 
the introitus (in the knee-elbow position), then inserts the tip of the 
blade and pushes it in further in an almost horizontal direction. When 





Fio. 17. 



Fio. 18. 



Fio. 10. 



it is introduced about half way, the speculum is drawn upwards slightly, 
in order to push up the almost vertical perineum. The vagina then dis- 
tends with air, and permits sufficient inspection to enable us to deter- 
mine the extent to which the speculum must still be introduced. The tip 
is generally vei*tical to the portio vaginalis or passes slightly beyond it 
posteriorly. When the exposure has thus been effected, the speculum is 
given into the hands of an assistant. The anterior vaginal wall runs back 
almost horizontally from the introitus, or it falls somewhat backwards 
and is concave superiorly. The portio vaginalis is then slightly raised. 
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Tlie Uiatance (jetween tlio concave surface of the speculum aiid the ante- 
rior wall of tke vagina is very cousiderable, and may even amount to 5 or 
C cm. Tlio position of the portio vagiualia in tho pelvis is verj- much 
changed. It ia more remote from the floor of the pelvis, at or near the 
plane of entrance, so that the body of the ut«niB is situated in the ab- 
dominal cavity, 

In this position a very good view is obtained of the posterior part of 
the vault of the vagina, especially when the vagina and abdomin&l muscles 




are relaxed, so that the anterior vaginal wall and uterus sink more to- 
mxHa the abdominal cavity. As a general thing, however, exposure of 
the inner portions of the sexual organs in the abdominal position offers 
BO Special advantages and is rarely necessary. Furthermore, the position 
itTwy annoying to the patient if it must bo retained for any length of 
tune. 

In the latoro-abdomitial ]iosition tho spocnlnm is introduced in the fol- 
!(nnng manner (Fig. 20): After the patient lias assumed the position des- 
cribed, page 21, the assistant, who stjindsat her buck, draws up the upper 
buttock. The phraician grasps the handle of the instrnmeitt and places 
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its tip in the introitns. If we notice the connection of the sacrum and 
coccyx externally, and the blade is pushed in this direction, it can be 
pushed behind the portio vaginalis, even without introducing the index 
finger of the other hand. Moreover, unless the fore-arm is twisted, the in- 
dex finger can only reach the portio vaginalis with the dorsal surface, with 
which little can be felt We always examine in the manner mentioned 
and usually find the portio vaginalis free, as soon as, after the introduc- 
tion of the speculum, traction is exercised in a direction parallel to the 
handle of the instrument, i. e. when the perineum and posterior vaginal 
wall are pushed outwards in this direction. The novice pushes the tip 
of the bliule too far in an upward direction, and thus arrives in front of 
the portio vaginalis. Two circumstances interfere with its exposure, viz. 
deep respiratory movements or involuntary straining on the part of the 
patient, and marked swelling and narrowness of the vagina. The former 
can bo relieved by giving the patient proper directions, by resting af- 
ter tlie introduction of the speculum, before the perineum and posterior 
vaginal wall arc pushed outward. If this is unsuccessful and also in the 
second contingency, the anterior vaginal wall is pushed gently downwanls 
with a pair of forceps or a depressor. In order to bring the portio vagi- 
nalis nearer to the vulva the edge of the blade is placed immediately be- 
hind the posterior lip of the cervix and the latter is pushed forward by 
a lever-like movement of the instrument. If this proves insufficient, the 
anterior lip is seized with a hook or forceps, and drawn down. With 
patience and gentleness the parts may be exi)osed even in the most diflS- 
cult cases, and in virgins, if the hymen is at all yielding. A somewhat 
long blade about 2 cm. in width is suitable for examination of the vagina 
in virgins. 

Simon's method of exposing the portio vaginalis and fornix of the vagina 
in the breech-dorsal position is entirely different. Simon's instrument 
consists of four blades, each of which may be joined at a right angle to 
a firm handle by means of a hinge joint. In addition there are four 
metallic plates of different calibre and a similar handle (Fig. 21). 
Simon also employs vagina holders or lateral levers (Fig. 22), long metal 
plates bent at a right angle. As the perineum and posterior vaginal wall 
are directed downwards at a sharp angle, the blade is passed downwards 
in a similar direction, and the perineum is then pushed directly down- 
wards by vigorous depression of that portion of the blade which is next 



GY^fEC0LOGICAL EXAMINATIONS. 



61 



to the handle. The iinterior vaginal wall, which also runs Bliarply from 
above downwards, and is also displaced outwards by the in tnt- abdominal 
prcssnrt', often projects, like a curtain, so that thu portlo vaginulis is 
eeeu only in part or not at aU. But the iwrtio vaginalis may sometimes 
be expoaed by the speculum alone, if this is introduced for about three- 
fonrthe of its length, and if the operator not alone pushes that portion 
of the vagina which is nearest to the introituB, downwards but also draws 
it toward himself. By means of this traction the portio vaginalis is 
brought nearer to the entrance to the vagina. The metal plate is gener- 
ally necessary to support the anterior wall of the vagina, A plato is intro- 




duced with tlie greatest possible gentleness as regards the atructures sit nated 
anteriorly in the vulva. An assistant now gntsps, below the patient's leg, the 
handle of the speculum with one or both hands, another grasps the handle 
of the plat« from the side of the abdomen, the hand being supjiorted 
upon the symphysis (Fig. 23). Both must work together Itarmonioualy 
in accordance with the directions of the operator. If one or the other 
exercises too great traction the portio vaginalis will be drawn too much 
towards his side. Or one or the other pushes his instrument too far into 
the vagina or not fur enough. The field of vision is thus apt to be dis- 
placed. The beginner often makes the mistake of introducing the iii- 
stmment, from tho start, too far into the vagina. 
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asmauL add ofebativb onnBC»x.oG'T. 

■ Complete otposare muy ref|uire the use of lateral k-vors, in ordtT la] 
pmh oat tlie lutcral walls of the vagina if they press into the field o 
vision. They iiro applied to the luteral walla of the vagina, graeped I 
asi^istante on tliu right or left siiiea, and drawn outwards more or li*8 v 
orwuely. If the oiienilor is to liave his hands free, siicii complete c 
jioBure iibcuseitutes four assistants, one for tliu sgiUL'iiluni, a second for th«| 

late and a leg, a ihird for a lateral lever and the other leg, a fourth fap 




the other liitwral lever. The hitter amy attoud to other duties with t 
free hand. 

But even this may prove insufficient for many finer examinations, 
or the other lip of the cervis must be seized with a pair of forceps t 
hook, and drawn downwards or to one side. In like luannei 
parts of the vagina may be seized, stretched, the folds effaced and ridgi 
drawn to one side. We often employ the speculum with or without thi 
depressor for the anterior vaginal wall and the double pronged hook (F^ 
S4) in order to lay bare circuniscribofl parts of the vagina, its fomii, or tbi 
eervix. The speculum and depressor must then Ixt inserted to variowi 
depths, or the speculum is introduced with the liiteral lover or with both. 
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according fts the part to be oxuniined is situated higlitT or lower, or upon 
the anterior, po8t«rior or lateral wall of tlie vagina. 'J'Ue conditions may 
vary to aoch an extent that very little can be said in a general way. The 
eeleotion of the individual instruments and their size, the choioe of the 
parts to which they are applied, the direction and force of the traction, 
are factors which can only be decided in each individual case. Practice 
and experience must come to our assietaiice. 

Ab a matter of course the depressor and hook or forceps may be em- 
ployed both in the breech -do rsitl and in the hitero abdominal position. 



The latter is generally preferable, although the breoch-dorsai position is 
letter adapted for certain cases. The Sims position requires fewer assist- 
ants For example, one assistant may hold the speculum and the upper 
lateral lever {the lifting up of the buttock with the lutnd then becomes 
unnecessary), and the second assistant holds the lever for the other vaginal 
wall. If the right side of the vagina is to be exposed in difficult examin- 
ations, the patient is placed on the left side, and vice versa. Such a 
change is sometimes very serviceable in bloody operations. The blood 
flows from the side which is situated uppermost and thus permits an un- 
obstructed view, 

Bozemau has described, for operations on urinary fistula, a special 
method for exposure of the anterior vaginal wall, the anterior part of the 
vault of the vagina, the antero-lateral portions of the fornix and theportio 
vaginalis. He uses the knee-elbow position and places the patient in a 
specially constructed apparatus, which is put on ii suitable firm, four- 
cornered table. This apparatus is shown with sufficient eleamesB in the 
adjoining illustration (Fig. 25) Into the vagina is inserted a bivalve 
Bpecnlnm, whose two blades, {Fig. S6 n a) separate the lateral walls of the 
vagina, and, if necessary, stretch them laterally. This is done by means 
of the screw b. A third blade r supports the posterior vaginal wall. It 
ia shoved in over the projections, dd, on the lateral blades and should be 
sufficiently firm to maintain its position without requiring the aid of an 
ii^istant. 

We have employed this method a good deal and have arrived at the fol- 
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loving conclnBionB with regard to it. The position itself is not injurions 
to the patient and aufeethetics nmy be conveniently administered in it. 
The terrifying part of the latter procedure may be obviated by giving the 
aniestbetic before the patient is strapped ni>on the table. ^^^ 




The ezpoBure of the parta ia uanally effected very well, but the lateral 
hladcB of the speculum should not be aeparated too widely. The blade 
for the posterior vaginal wall is often applied with difficulty. It ia ^d 




that the inventor often diaponsee with this blade and replaces it by suit- 
able spatulje of various shapes and sizes, which require a, special assistant. 
One diBadvantage is owing to the fact that the field of operation la r&- 
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mored farther away, and tlwt we must forego, to a greater or less extent, 
tlie advantage of diaplaeing the field of operation by bringing it nearer to 
the introitus. The uterus sinks downwards and tiio anterior vaginal wall 
is elongated. 

The tiatulu, or part to be 0]>eratLMl oh, being stretched on l>oth sides at 
the »tRie time, can he drawn forward with difficulty and only to a slight 
extent by means of hooks. A second disadvimtage consists in the fnct 
that tile space left for the introduction of instruments is considerably 
diminished by the lateral blades of tho specula, the light is apt to bu 
hidden, and long-handlod instruments alone can be employed. Further- 
more, very few modifications may be made, while this can Ixi readily dono 
in other methods, for example, by discarding a lateral sjMitula or replacing it 
by a single or double hook, by inti-oducingasmall duck-bill blade upon 
the posterior vaginal wall instead of the larger one, by inti-oducing to a 
greater or less depth the blade which is destined for the posterior vaginal 
wall. One advantage of this method consists in the diminished numl>er 
of assistants requireti, chiefly owing to the fact that the patient Is fastened 
in position. This advantage is counterbalance<l by the fact tlait, during 
the performance of the operation, no suitable modifications may be made, 
or that these, at least, render other assistants necessary. It hm also been 
shown that the blade, which is applied to the posterior vaginal wall, often 
fails of its purpose and must be replaced by a spatula which requires an 
assistant. 

Neugebauer lias devised a speculum which, like Bo^teman's, is applied 
in the knee-elbow position and is self -re tain lag. The long handle refts 
on the ioins or still higher upon tho dorsal vertebne. As a general thing 
we have found this more serviceable than Bozeman's instrument. The 
plate for raising the posterior vaginal wall is more easily applietl {Fig, 27). 

We have already had fi-equent opportunity of discussing traction of 
the portio vaginalis and individual parts of the vagina by means of hooks 
and forceps. In descent or beginning prolapse, or in conditions of mere 
relaxation of the uterine ligaments and vagina, such manipulations very 
often suffice for complete exjwsure of parts which are otherwise accessible 
with difficulty. If these favorable conditions aro not present these mani- 
pulations, even when employed to a limited extent, will aid inspection 
through the speculum to a remarkable extent. Even when favorable 
oea ditiona were absent, very esteneive use was formerly made of these 
^■L VuL. 1.-5 
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Auxiliary measures, at least of drawing down the utems (artificial pro- 
\a\yee). The cervix woe pHlled down by means of forceps or a ligature 
drawn through its lips. As a general thing this is not to be recommended 




cithur for ox]>lonitory or operntivc jiurpoaes. The moans now at our dis- 
liosul rt'Uilor forcible disgilucuiiicnt uunecessury. 

EX.VMISATIOM OK THK UlKItrS. — TlIK UtKHIXK SoUN'D. 

The lowennortt piirt of the cervical canal alone is visible to the eye. 
This is often seen on mere introduction of a speculum, either because a 
natural ectro])iuni is present or it in produced urtifieiaDy by the stretching 
or pushing back of the ^'agimil walla. By means of two hooks the lijis 
can be sojnirated and a view of the cervical cunal is thus gained. In 



GVNKCOLOGICAL KXAMINATIONS, 

other purta the uterine cavity is not visiljlu, and eiidoscopio exploration 
has been followed by even lets vulimble results than in the case ot the 
bladder. The examination of the uterine cavity ia therefore aflectcd by 
the eenso of touch- On account of the nan'owncss of the canal we are 
euabled to feel it through the medium of Bonnds alone, and it is only in 
exceptional caeee that the cervical canal, without previous proparationa, 
will permit the paaaage of the finger. It may, however, be made perme- 
able. We must consider, accordingly, the introduction of the uterine 
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sound and artificial dil^itation of the cervical canal with subsequent ex- 
ploration with the finger. In certain cases the latter is followed by ex- 
ploration with flue jwlypi forcejis and the curette. 

The use of the uterine sound, as a generally employed diagnostic aid, 
was introduced by Simpson. At present, when our diagnostic aids are 
more complete, the sound plays a much less important ]iart than for- 
merly. The uterus may bo examined with any surgical sound of sufficient 
length, with an elastic catheter with or without the rod. with a llexible 
bougie. .As a rule, wo employ the so-called uterine aonnd (Figs.' ^8, 2!l)and 
a metallic rod with a button whose iliameter varies from 3 to 5 mm. 



k 



TariouB ourves have been given to the instrnraent; sometimes one, some- 
timcB the other is serviceable. At present we generally employ flexible 
sounds of some metallic alloy which may be bent na desired in each in- 
dividual case. The sounds are graduated in size, and it ia commonly 
preferable to employ those of a somewhat larger calibre. The same 
thing happens here aa in catheterization of the male urethnt. A thicker 
inatrumenl: ia less apt to catch in the folds of the mucoua membrane or 
to m ake a false passage. Not until cautious trials show tliat thicker in- 
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struments will not suffice (too forcible passage of a thick sound through 
the internal orifice is to be avoided) should we resort to thinner instru- 
ments. The sound is used not alone as a diagnostic hot also as a thera- 
peutic agent 

The instrument may furnish us with information concerning the ca- 
pacity of the cervical canal^ in many cases concerning its lengthy flexions 
and curvatures. It also instructs us concerning the length of the entire 
uterine cavity, its width, direction and position. A flaccid and movable 
uterus is readily displiiced from its original position and shape during the 
introduction of the sound, so that our opinion of these relations is not 
entirely reliable. But even in those cases the direction and shape of the 
sound must l>e somewhat modified according to the condition of the 
uterus. If the organ is fixed and rigid the sound will only enter in its 
original shape. The instrument also informs us concerning the sensitive- 
ness, roughness and projections on the inner surface, its hyperaemia and, 
in connection with other methods of examination, the thickness of its 
walls. The attempt has even been made to determine the mobility of 
the organ by means of the sound. 

These objects are attained by various manipulations, whose utility can 
not be decided until they hjive been described. 

The sound mav be introduced either with or without the aid of the 
sense of sight. If the latter is excluded the patient is placed in the lith- 
otomy or breech-dorsal position, or in a lateral position.* The index 
finger is placed on the posterior lip of the cervix close to the external ori- 
fice, and the sound is introduced along the finger. The external orifice 
is rjirely so narrow that a thicker sound is unable to pass. If it has been 
held firmly aganist the orifice for some time, it usually enters suddenly. 

1'he sound may thus relieve stenoses or adhesions of this part. As 
a rule the instrument meets with no other obstruction until it reaches 
the internal os. In rare cases obstruction is offered bv swollen folds of 
the arbor vitae, Nabothian follicles, or small tumors. The instrument 
may serve to recognize these conditions. The mode of passage through 
the internal orifice depends partly on the calibre of this orifice, partly on 
the direction of the canal. This should be determined, as far as possible, 
by the previous examination of the position of the ut^jrus. and the fur- 

^ The sound cannot be used properly in the ordinary doi*sal position in bed. 
The buttocks should at least be raised by means of a firm pillow. 



GYNECOLOOIOAI. EXAMINATIONS. 09 

tlier direction of the sound is modified accordingly. In anteTersion of 
the Uterus, the handle of the inatrument ia puslied strongly towards 
the perineum, in retrovursion it is raised, in latero- version it is mored to- 
wards the opposite side. If sucli tnovemonta prove insufficient, further 
aid is afforded by giving to the Bound a curve which correaponda to the 
abnormal ]xigition oi' siuipe of the uterus, lu many casus from the start 
we give to the Bound such a shupe tliat the necessity of cliauging the 
direction of the handle is diminished. 

If the proper direction is followed an obstruction can only result from 
nnnsual narrowne^ of the internal orifice, or, in rare cases, from the 
presence of a tumor. Stenoses of the internal os may be produced by 
temporary spasm. This is soon relieviHl if the tip of the sound is quietly 
pressed against the os for a little while. Mechanical stenoses of moder- 
ate grade may also be relieved in the same way. But if the narrowing 
is more marked, we must use sounds with smaller tips or even surgical 
Bounds. As a matter of course this must be done with extreme caution, 
since, despite every care, we may be mistaken with regard to the direc- 
tion of the canal, or the sound may liave caught in a furrow between the 
folds of the arbor vit*. Torsion of the isthmus is also observed in some 
cases. Inasmuch as the sound meets with a certain degree of obstruc- 
tion at the internal os, even under ordinary conditions, this may be util- 
ized in measuring the length of the cervical canaL 

In Simfl's method of introducing the sound (exposure of the portio vag- 
inahswith the speculum), certain obstacles are overcome more readily. 
After the exposure the anterior lip of the cervix is gras|wd with a hook 
or forceps, draw down, and the sound then pushed in. The traction gener- 
ally, though not in all cases, diminishes the curvature of the canal. But 
if. for example, tlie fundus is adherent anteriorly, the anterior flesion 
will be increased by the traction. In such cases the portio vaginalis must 
be drawn backwards. But, as a general thing, this method of introduc- 
tion is easier and less distressing to the patient. Care must bo taken 
that the anterior edge of the speculum is not placed at a sliarp angle be- 
hind the portio vaginalis, and thus exert pressure on the cervical canaL 
Hence the speculum sliould not be introduced too far nor should we 
make lateral movements, which will bring the edge further forwards. 

After entering the uterine cavity, which is recognized by the increased 
facility of movement, and the greater amount of free play, the fundus is 
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easily reached. The button may be drawn to and fro along the internal 
wall of the uterus, in order to test its sensitiveness^ smoothness or rough- 
ness. In order to convince ourselves of the mobility of the organ, the 
latter may be moved laterally or in th^ antero-posterior direction by 
means of the sound. 

To determine the thickness of the posterior wall, the finger is intro- 
duced into the rectum and the uterus pressed against the finger by rais- 
ing the handle of the sound. To measure the thickness of the anterior 
wall the sound is pushed against the hand, which is applied to the ab- 
dominal walls, by moving its handle backwards. Tumors in the uterine 
walls (fibromata) may also be diagnosed and their thickness determined in 
this way. We cannot, however, recommend these manipulations very 
highly. If soft tumors are present, exfoliated shreds often adhere to 
the sound, and their examination with the microscope may make the 
diagnosis cert^iin. In a large fibro-cystic tumor we readily penetrated to 
a distance of 14 cm. into the degenerated tissues. 

Therapeutically, the sound is employeil chiefiy for the reposition of the 
retro verted or anteverted utenis. This may be done in two ways. In 
retroflexion the sound, which is introduced with its concavity directed pos 
teriorly, is turned on its long axis, so that the concavity is directed ante- 
riorly. The reverse is done in anteversion. Or the sound is introduced 
with the slightest jwssible curve, and in retroversions the handle is de- 
pressed lis much as possible upon the perineum; in anteversions it is 
raised against the symphysis. The latter method is m.uch gentler, inas- 
much as the entire lengtli of the instrument within the uterus is pushed 
against the inner surface of the organ, while in the former manipulation 
the tip of the sound cliiefly comes in contact with the walls.* The sound 
has also been employed as a dilator of the stcnosed cervix. It is intro- 
duced, allowed to remain for a time, and thicker sounds are gradually 
employed. Some have also used the instrument to irritate the uterus, 
produce contraction of the flticcid organ or an increased supply of blood, 
for example, in amenorrhcea and in defective development of the uterus. 

If we review all the objects for which the uterine sound is employed, 
we will soon arrive at the conclusion that the majority of them can be 
secured by other and loss injurious means, and that in many of these 

* Sims has devised a special jointed sound for reposition. We have tried this 
instrument but can And no advantage in its use. 
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cases liii; sound is not even the most serviceable means. Ri-iniinual ex- 
amination will nlmoat ahvuys suffico for the diSoreiitial (liaguoaie.of Biiiall 
pelvic enlurgomontH iind uterine ilispjacoineiits. The some methoil will 
Almost always give us sufficient information concierning large tumore 
whoee mode of connettion with the uterus we wish to determine, although 
in a few cjisea the introduction of the sound may be important in ascor- 
taining the size and position of the uterus. The sound is insufQcient for 
the diagnosis of tumors within the uterine cavity. As a general thing 
it merely furnishes us with data as to tlie manner in which the examina- 
tion is to be continued, The reposition of the displaced organ can gen- 
erally be effected in other, less injurious ways, by manipulations with 
the hands and the aid of a suitaiile jrasition of the body. Even in devel- 
opmental anomalies of the uterus, such as uterus bi-cornus, it will suffice 
to make a bi-manual examination through the rectum and abdominal wall 
if necessary, after drawing tho portio vaginalis slightly downwards with 
the aid of forceps. Now, in view of the greater attendant dangers, can 
wo recommend measurement of tliu thickness of the uterine walls by 
means of the sound ? 

This, together with the length of the organ, can ho aficerUiinod by 
combined examination. This will also serve for the diagnosis of Mhesion 
and for testing the inolnlity. while the sound is neither necessary for 
these purposes nor is it devoid of danger. Adhesions of the uterus to 
the rectum and posterior pelvic wall are discovered with certainty by rec- 
tal oxamination. Hetmctions and rigidity of the broad ligament, which 
80 often give rise to a stniight position or to moderate retroversion of tiie 
uterus, cannot, indeed, be diagnosed with sutlieient accuracy without a 
rectal examination. 

To describe all the manipulations which enable us to dispense with the 
8oan<l would carry ua too far. They are all mentioned in the description 
of the various methods of cxaminaiion. One condition, however, cannot 
be recognized without the sound. Wa refer to mechanical stenosis of the 
cervical canal, although this is much rarer than ia generally believed. 
Furthermore, the sound may lead us into error iu such cases, inasmuch 
as changes in tho direction of the canal may give rise to the diagnosis of 
gtenoais. In exceptional cases we may also be compelled to ascertain the 
Bise and position of the uterus by means of the sound, on account of 
BiiGcially unfiivorable circumstances, such as the impossibility of making 
urough bi-manual examination. 
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When compared with former times the use of the sound is now confined 
within narrower limits. If carefully employed, its dangers, especially when 
its introduction is unattended with great difficulty, are not very great, and 
consist merely of a slight discharge of blood and moderate uterine colic. 
Active and long-continued endometritis, following the introduction of 
the sound, must be ascribed to the use of a dii*ty instrument. But in 
mild cases the use of the sound is generally superfluous, and when its 
introduction is attended with difficulty, even the most skilful gynecolo- 
gist must exercise great caution. 

A suspicion of pregnancy, inflammatory conditions of the uterus and 
its appendages must be regarded as absolute contra-indications. It is 
even best to avoid the introduction of the instrument if the parts are very 
sensitive. 

The use of the sound lias boen very much i*estricted in modem gynecology, 
and the principle generally holds that tlie instrument is to be employed only whea , 
ottior methods of examination fail. We rarely employ it, and sometimes merely 
to furnish data for exploration in other ways. In tumors which were intimately 
connected with the uteiiis and which could not be distinguished from the latter 
by manual examination, wc have obUiined information concerning the ix>sition of 
the uterus, by means of the sjund, and were then often enabled, after renewed 
bimanual exploration, to define the boundaries of the organ and determine its 
relation to the tumor. 

Numerous cases have been recently reported in which the sound was 
introduced to an unusual distance without any special violence or resist- 
ance. 'J' he size of the previously palliated organ did not correspond to 
the length of that portion of the sound which was passed through the 
OS uteri. This is explained in three wiiys. The sound is pushed into 
the peritoneal cavity through a so-called metro-peritoneal fistula, a previ- 
ously formed, permanent fistulous canal in the substance of the uterus. 
This explanation has been applied to cases in which the sound was easily 
introduced for a long distance in an imjKjrfectly involuted uterus, and its 
button could be felt immediately behind the abdominal walls. Valenta 
])assed the sound in a woman who had had a difficult forceps delivery and 
then suffered from a polypus, as large as a fist, upon the posterior lip of 
the OS uteri, 23 cm. above the posterior lip. The point of exit of the 
sound through the uterus wjis easily felt through the rectum. The poly- 
pus was removed and later the fistula was no longer demonstrable. Val- 
enta assumes that the forceps delivery had resulted in necrosis and that 
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fistula had thus boeii formod. In the casos reported by Ijawson Tuit 
Buch a. cause waa wanting, and perforation of the uterine wall with the 
sound may be iissumed with certainty. Bandel mentions several ciiaes of 
oommunicatiou of the genital canal with the abdominul cavity, develop- 
ing after major operations, Biich aa removal of the inverted uterus. 

Id the majority of cases the sound probably enters so deeply because tlie 
uterine wall is penetrated. In some instances the jwrforation evidently 
occurB very easily and without the employment of force. The predispo- 
sition is created by sub- involution of the uterus after child-bed, by so- 
called super-involution, and by changes of structure in malpositions, 
neoplaams or capital operations (ovariotomy). Perforation is favored 
by displacements and the consequent difficulty of following the direction 
of the canal with the sound (perforation of tlie anterior wall in posterior 
displacements). Fixatimi of the organ by inflaninuitory processes, which 
do not permit any accommodation witli regard to the direction of the en- 
tering sound, is also a predisposing factor. The perforation has been de- 
monstrated anatomically in a number of cases. 

Finally, in the majority "f eases in which the sound is introduced to 
an unusual depth, it enters the tubes. Tliia has been proven in Bis- 
cboff's case. In a case of ovarian tumor Discholf introduced the sound to 
the depth of 17 cm. After the death of the patient following ovario- 
tomy the uterus waa found uninjured. Its cavity was 9 cm. long, the 
■walls very firm; the left tube waa dilated, its uterine orifice fnnnel 
ehaped, and, on account of version of the uterus towards the right side, 
■was situated in such a position that it wits necessarily entered by the 
sonnd. 

This explanation is also very probable in certain other cases In which 
"the sound suddenly entered to ono side for an unusual distance, and its 
hutton could then be felt through tliu abdominal walls, at a considerable 
^stance to the side of the umbilicus. Conditions which give rise to dila- 
tation of the uterine cavity from stasis of menstrual blood and secretion 
(and which, therefore, may produce dilatation of the tubes) are men- 
tioned not infrequently iu these cases. The conditions referred to in- 
clude anteflexion with stenosis of the cervical canal, and hiematometra 
Irom adhesion of the cervix and vagina. 

From his oiperimenta and observations Biedert concludes that the 
<liwacteristic features of tubal souuding are lateral deviation, palpation 
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of the button of the sound through the abdominal walls at a considerable 
distance to the side of the umbilicus, the impossibility of turning the 
sound without the employment of force and without producing pain in 
such a way that the button can be felt near the median line« It is only 
after the sound has been introduced to a distance of 15 or 16 cm. that it 
could be felt near the median line. But this does not afEord complete 
certainty^ since the sound, after perforation, may pass between the layers 
of the broad ligaments, and similar conditions will then be observed. 

Bloodless Dilatatioji of the Cervical Canal, followed by Ei- 

PLORATION" OF TIIK UXERINE CaVITY. 

Bloodless dilatation is performed partly for diagnostic, jwirtly for ther- 
apeutic purposes. 

The dihittttion renders it possible to enter the uterine cavity with the 
finger and to feel its inner surface. In some cases such marked dilata- 
tion is unnecesary. We may merely wish to introduce a narrow, polypi 
forceps or a small curette, with which instruments portions of the mu- 
cous membrane, proliferations, parts of a tumor, are removed for further 
examination. The cervical canal is rarely dilated as a preparation for 
combined examination through the abdominal walls and uterine cavity, 
when we desire to gain information concerning the thickness and consis- 
tence of the entire orgjin. This has been previously discussed. 

The inilication for diagnostic dilatation of the cervix is most frequently 
offered by hemorrhages, whose source can not be accurately determined 
without this preliminary. We often have grounds for suspecting a for- 
eign body or new growth. The hemorrhage Ims continued for a long 
time. It began after delivery at full term, still more frequently after 
premature delivery, and remnants of the ovum are then found in not a 
few cases, or adenomata develop from parts of the decidua that have 
been left behind. The body of the uterus is very much enlargeil, and 
the sound finds an obstruction which is otherwise inexplicable, and conies 
in contact with prominences and rough places. But there are many 
menorrhages and metrorrliagias, even after delivery, in which very 
marked changes of the mucous membmne are not present. The hemorr- 
hage is produced by relaxation of the uterine walls, venous stasis, simple 
hyperaemia of the mucous membrane. In many cases there is slight 
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diffuse hyperplasia of the membrane, which may be relieved by injectiona 
of tincture of iodine, astringeiita, etc. As a general thing, therefore, it 
18 best to hold fast to the rule that the uterus sliould not be made perme- 
able to the finger unless we jwasess definite reasons for believing that we 
will find a morbid process, whose recognition and treutmeiit require dila- 
tation. In other cases we should first use the ordinary remedies against 
hemorrliage; these are capable, at the same time, of relieving a certain 
aeries of pathological changes. If this proves unsuccessful, dilatatioii 
may bo performed. These remarks also hold good concerning discharges 
of a catarrhal or other character. 

The following are the therapeutic objects which we endeavor to attain 
by means of dilatation of the cerncal cunal. Relief of a stenosis which 
obstructs the escape of menstrual blood and uterine secretion or the en- 
trance of semen. Dilatation has been recommended even when the sten- 
osis is not the result of tissue changes in the cervix, but rather of changes 
of shape, curvature of the canal, Hcxions. Such an attempt is justifiable, 
eepecislly when non-enlarging substances are employed, because tlie organ 
may be straightened, though often not permanently. Bloodless dilata- 
tion here forms a rival of dilatation by means of iiicision. As a general 
thing we prefer the latter when the lower part of the cervical canal, par- 
ticularly the external orifice, is affected, and the former operation in 
affections of the higher jtarts and the internal orifice. Dihiting measures 
liave also been employeil for therapeutic purposes in order to act upon 
the structural changes of the uterus. Compressod sponge has been 
chieSy used for this purpose. Schlesinger, who has recently advocated 
thU measure very decidedly, lays stress upon the loosening and moisture 
«f the tissues, and their netual dmJTiage, which is sometimes manifested 
even in the form of profuse, serous secretion. Jljjtertrophic conditions, 
ewellings of the mucous membrane, hemorrhages and blenorrhu^ may be 
a^lieved in this way. The increased hyiiei-ffimia and succulence are fol- 
lowed by greater absorption and diminntion in size. Small polypi may be 
^aiecrosed by the compression exercised by the sponge. Those effects are 
intensified by subsequent brushing of the surfaces with tincture of iodinu 
«ind astringents, which then act more vigorously. Fraenkel has also used 
"*liB compressed sponge in the imperfectly involuted, fiabby uterus, in 
«)r(ler to produce a tonic, stimulant effect. 
Dilating measures are generally employed as preliminary to further 
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tliorapeutic interference, to introduce instruments into the uterine caTity, 
or to facilitate the escape of fluids, secretions or crusts during intra-uter- 
ine applications. 

When uterine injections are to be made or solid caustics applied, 
this may often be done without previous artificial dilatation, even if the 
cervical canal possesses only a moderate capacity. But as the application 
(to be shortly dcdcribed) of solid, non-swelling dilators is extremely con- 
venient and devoid of danger, it is well, even under such circumstances, 
to produce moderate dilatation, if it is probable that the escape of the 
injection fluid and the scurf exfoliated after cauterization will not be un- 
attended with difficulty. This holds good particularly when very irrita- 
ting fluids or strong caustics, such as nitric acid, are employed. In such 
cases it may also be advisable to introduce dilators for some time after 
the little operation, in order to prevent subsequent retraction and sten- 
osis. 

More marked proliferations of the mucous membrane, and polypoid 
now growths require the introduction of larger instruments, such as cu- 
rettes and polypi forceps, so that on this account alone the cervix must 
be dilated to a greater extent. In addition the finger must often be in- 
troduced in order to guide the instrument. 

The greatest degree of dilatation is rendered necessary when solid tu- 
mors, especially those of large size, arc to be removed, or when we propose 
extirpation of intra-uterine fibroid polypi or intra-mural myomata, which 
project strongly towards the cavity of the uterus. 

The contra-indications consist, in the main, of inflammatory processes 
in the uterine appendages. Even when processes of this kind liave run 
their course, in retractions and callosities of the broad ligaments, adhe- 
sions of the ovaries, pseudo-membranous bands and threads, fixation of 
the uterus from previous perimetritis, etc., we must, at least, exercise 
caution, and still more in tubal affections, especially pyosalpinx. 

The means employ<»d to produce dilatation of the cervix consist, first, 
of tents which are made of substances that absorb fluid and thus increase 
considerably in circumference. 

We also employ metallic dilators, whose blades are introduced closed 
into the cervix, and then are separated from one another by a special 
mechanism. Finally, we may use solid cylindrical or conical bougies, 
made of metal or hard rubber. Each of these is of unchanging calibie. 
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and dilatation is efEected bj euccesBively inlrptlucing thicker unj thicker 
instruments. 

The tents which are most enniloyed are made of compressed sjionge 
and lamiiiaria. Gentian root and tiipelo touts have also been used. 

Compressed sponge tonta (Fig. ;tO) uns made by compressing, witiiiu 
metallic molds, thoroughly cleansed s[Hinge which has been dipped in a 
sotntiou of gum. They are generally well made, the surface is smooth, 
and they are usually disinfected with carbolic acid. It is well to dust 




% with iodoform before using. Thov are easily introduced in the lat- 
ero-abdominal position, if the portio vaginalis is exposeil wtth the aid of 
• Sims speculum and fixed by means of a hook or forceps (Fig. 31), In 
our opinion it is inadvisable to introduce them or any other form of di- 
l«lor without previous exposure of the portio vaginalis, because the c.inul 
cannot be euflicietntly p]eane<l otherwise, and noTious substances are read- 
Dy introducMl from the vagina into the cen'iwil canal. 

(3ompre5se<l sponge jwasessea the disadvantage that it is with difficn'ty 
pWBed through the internal orifice. The tip is apt to bend. This can 
generally bo avoided by first using very narrow and then increasingly 
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dicker ti'iils:. It has aleo been recommended to iutro<lucj tlie first teiils 
i fiir as the interiml orifice; the subsequent ones then enter 

ndily. Hut this procedure le too slow. A still greuler ilisud vantage 
B ill the action of tlie si)onge on the adjacent tissues. According 

D tlie oareful experiments of Hauesnmn, the surface of the tent is found to 

B covered, at the end of two bom's, witli epithelium, and the secretion 
which is discharged contains microscopic components of the sponge. 
Haussman noticed marked decomiweition of the secR'tion at the end o( 
li hours. These hm] effects are so mucli more worthy of consideration 
because very protracted and repeated use of the sponge tent is necesaory 
in order to effect sufficient dilatation for dittgnostic and therapeutic pur- 
poses. The removal of the tent is also inconvenient. Since it is apt to 
become wedge*! in the furrows of the arbor vitse and to become brittle, 
the parts must be carefully exposed and the tent removed by means ol 
traction and lever movements with a jiair of forceps. 
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The tamtnariii tent (Fig. 3'i) is inserted in a similar manner. BefoK 
using it may be dipped for a short time in boiling water and then in ft 
cold solution of carbolic acid, and may also be bent a.ccording to the direc- 
tion of the cilual. If we do not begin with too thick a teut, it is readily 
passed through the internal os. Schulize advises that it bo removed ut 
once, if its introduction cauBes a. discharge of blood. The attempt should 
also be abandoned for a time if blood appears during the preliminary ex- 
amination with the sound. According to Haussman the superficial eln- 
monta of the cervix are less apt to be exfoliated, and the cervical epitho- 
lium appears much later upon laminaria than upon sponge tents. But 
decomposition may act in, especially if rough, brownish tents are em- 
ployed. Spiegelberg states that fresh laminaria tents are apt to decom- 
pose into a brownisli, foul-smelling jelly. Cohn was unable to determine 
whether this is ako true of the prepared tents, but the water in which 
they were dippe<l possessed a biting taste, like that of lye, and tlie sur- 
face of the tent bit the tongne. 

Well-made laminaria tents swell to twice their volume in 8 to 13 honra. 
Ab they are apt to slide out of the cervix, a tampon must be applied to 
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tlie OS uteri. The tent slioulil measure 5 to (i cm. in longtli. After its 
removal au annular coiiBtriction is ofUm found at a point corresiiomling 
to the internal orilice. As a result of this the tout niiiy bo rotaineil very 
firmly and niay resist removul. The base of the tent is usually perforated 
and supplied with a thread, If the tuiit is softened, the thread may pull 
through on strong traction. It is better to fasten the thread firmly 
around an annular groove at the base. If traction ou the thread meets 
with conaideralile resistance, it is generally preferable to remove the tent 
with a pair of forceps, iifter exposing the {mrtio vaginalis. Even tlien 
wo must exercise caution. It has happened to us that the tent, which 
was held back by the internal orifice, hiks broken oS at the middle, the 
upper half remaining behind, the lower half being removed. All im- 
mediate attempts to remove the former proved nnsuccesaful, and this 
could not be done until some time afterwards. The {latient suffered, in 
conseqDenco, from a slight parametritis. In the majority of cases it is 
oeceasary, in order to lie able to insert the finger, to introduce repeatedly 
tents of gradually increasing thickness or a number of thinner ones which 
ure placed alongside of one another. T'his plan requires IH to 36 hours 
for its completion. It is very important to wash out the uterus whenever 
the tents are removed. In many cases the ut«rua can be irrigated, oven bo- 
fore the introduction of the first tent, by means of narrow canulse. 

We have liad very little experience in the use of gentian and tupelo 
tents. Elisoher and Landan extol their virtues and state that the swell- 
ing la more uniform than that of laminaria tents. 

As a general thing these measures act very slowly and in an inconven- 
ient manner. Compressed sponge is entirely uncertain. Lamiuaria will 
^t least dilate the internal os uteri. But in order to be able to introduce 
■the finger we almost always require the repeated apphcation of succes- 
sively larger tents so that the procedure occupies, on the average, 3G to 40 
lours. Apart from the annoyance incidenf>to this method it is evident 
~*hat, despite the greatest care, infection cannot always be prevented, in 
~^iew of the long duration of the application and the provioiwly mentioned 
«3haracteri sties of the tents. For this reason the tent has been enclosed 
in a rubber tube, 20 to 25 cm. long, and 1 to 2 era. wide, the tube buing 
^Mlled with water in order to difstend it It is bettor to follow the excel- 
lent recommendations of Schultze, who first applied the principles of 
^^^sepsis to this alight but important operation. 
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We do not attanli much importance to one adraatage ascribed to the 
tente, viz., that tliej excite a sort of labor pains, by whicb the neck of 
the uteruB is shortened, softened and dilated. In very many cases these 
favorable effects, viz., shortening andaottening, occur to a very slight de- 
gree or very slowly. On the other hand the pains are not infrequently 
extremely violent and may even necessitate the removal of the instrument. 
In the very numerous applications made by us, we have generally found 
that the dilatation was purely mechanical, and corresponded to the enlarge- 
ment of the tent. Even then, the contraction of the sphincter muscle, 
particularly at the isthmus, was often very disturbing to the inserted fin- 
ger. Sloreover, the efEect varies according to the condition of the 
uterus. If certain preliminaries to the spontaneous expulsion of the for- 
eign formations have developed, if the cervix is short and the internal 
OB somewhat dilated — as in individuiils who had given birth to a child not 
a very long time before, or still more if birth or abortion had occurred a 
short time before — the results are often very rapid and complete. Dilata- 
tion is often extremely diiBciilt in vii^ins, nulliparae or mnltipane with 
abnormally elongated, hyperplastic cervix. In some cases it is not alone 
the cervix which must he dilated. The so-called pars intermedia, the 
part between the partes keritante and the neck, may be very resisting and 
narrow. The passage of the finger is occasionally very difficult or even 
impossible, despite repeated and protracted application of laminaria. 

The second method of dilatation of the cervix by means of steel instru- 
ments, whose blades are introduced closed and are then separated, was 
first recommended by Busch for obstetrical purposes, viz., for inducing 
premature labor. Ellinger was the first to recommend a two-bladed dila- 
tor for gynecological puriwsea. Then followed various modifications of 
the apparatus. SchuUze devised one in which the dilatation takes place 
in a sagittal direction, but he merely employs it to complete a previous 
dilatation with laminaria. The required dilatation is obtained during 
the irrigation cure by occasional introduction of the dilating instrument. 
Sims describes a complicated dilator of this kind. Some recom.mend a 
simple pair of forceps. 

We have never been satisfied with this method. The pressure is al- 
■ways unequal and affect* only those parts against whicli the blades are ap- 
plieil. The spring of the blades, which can not be entirely avoided, ia 
disturbhig. The cleansing of the instrument is attended with diflicul^. 
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Dilatation sufficient to permit introduction of the finger and palpation of 
the uterine cavity can hardly be effected in difficult cases. 

The last method consists in the use of solid^ bougie like instruments 
of unchanging size. Thicker bougies are successively introduced. Peas- 
lee used cylindrical, slightly conical steel sounds, the ends of which were 
prevented by an onion-shaped enlargement from passing too far into the 
uterus. Sounds of various sizes are screwed upon a long, universal han- 
dle. Ilanks employs ovoid, hollow dilators, made of hard nibber and of 
ten sizes. Lawson Tait uses conical bougies (4 sizes), which may be fas- 
tened to the same handle. Fritsch has devised five steel sounds with but- 
tons of various sizes, the diameter of the thickest being 1.5 mm., that 
of the thinnest 0.5 mm. 

Of late years we have often employed these methods of dilatation and 
have found them very serviceable. The fact that they are not generally 
adopted is due> in great part, to the improper technique and the imper- 
fection of the instruments. We should ]K)ssess, at least for difficult cases, 
a large number of bougies, of which the one to be introduced should be 
very little larger .than the one previously inserted. We have therefore 
devised solid, cylindrical hard-rubber bougies, with conical tips. They 
are 13 to 14 cm. long, exclusive of the flattened handle which is about 
5 cm. long (Fig. 33). The diameter of the smallest bougie is 2 mm. 
The diameters of the others increase successively by 1 mm., so tliat the 
increment of the circumferences is about 3 mm. It is still better if the 
increment of the diameter is only i mm. At least the dilatation is there- 
by facilitated in difficult cases. A bougie, whose diameter is 10 to 17 
mm., suffices for internal palpation of the uterus. A thick index finger 
with the first phalanx may then be introduced into the cavity of the 
uterus. Greater dilatation may be secured by means of larger bou- 
gies, and we hiive provided ourselves with some which possess a diam- 
eter of 26 mm. But those which exceed IC to 17 mm. in diameter 
may only be used in exceptional circumstances, when considerable sof- 
tening and dilatation of the cervix are already present, for example, 
in protrusion of a myoma through the cervix. Bougies of 5 to 10 mm. 
diameter will suffice for uterine injections, cauterization with nitrate of 
silver, nitric acid, application of the curette or small polyp\is forceps, for 
relief of cervical stenosis, or when it is proposed to dilate the canal only a 

little beyond the average. 
Vol. L— 6 
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'['ho bougiw are very easily eleaiioil and dieiiifecU'd. AfU'r U'liig iise>l, 
they are brushed with soap, washed with a disinXeutiug fluid, mid tlien 
l&ept in a tiolutioii of carbolic acid or currueive siibliniatu. Before using 
them they are dipped into a 5 to 10 per cent, solution of carbolic acid. 
The vagina is irrigated with a disiufectunt finid, and the patient placed in 
a position suitable for exiioaure of the |M)rtio vuginallB, We prefer the 
^^L latero-ubdoiiiinal position and Lima's epccuhiDi. The anterior lip is well 




Bccurod and then a bougie,' whosu thickness varies according to the wi4 
of the cervical canal, is introduced. According to the 
enced, progressively larger bougies are intnxhiced more slowly or mpi^ 
Great force may not be employed. This may be avoided by keeping Cha 
inserted bougie in position for a longer time, ns soon as considerable re- 
BiBtance is experienced. Wo are Bometimes compelled to desist with one 
bougie, and to reintroduce the one just inserted. As a general I 
can succeed in producing siifdctent dilatation to introduce the c 
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dex finger in 1 to 2 hours. But in certain cases it is advisable to devote 
a longer time to the operation. The injurious effects which have been 
observed are the results of hasty introduction. 

The advantages of this method are evident. The dilatation, together 
with the subsequent operative procedure, requires very little time, and thus 
the method is very convenient, not alone to the physician but especially to 
the patient. Disinfection is performed very easily and thoroughly. The 
smooth, liard rubber has none of the disagreeable properties of the distensi- 
ble tents. The shortness of the time required greatly diminishes the dan- 
gers of infection. Since the introduction of this method we have entirely 
discarded the use of tents. But we must again insist that force is to be 
avoided, and that, under no circumstances, is it justifiable to secure by 
force sufficient dilatation for the finger or larger instruments. 

Exploration of the uterine cavity after suflficient dilatation of the canal 
is made in the following way. The index finger is passed through the 
canal, while the hand resting upon the abdominal walls pushes the fundus 
downwards. If the internal os contracts, the finger is pressed steadily 
against it, while the hand at the same time pushes steadily from the out- 
side. In aT\terior displacements the external hand pushes" between the 
sympliysis and uterus and pushes the latter backward. In posterior dis- 
placements the position is first rectified by the ordinary manipulations. 
Under more difficult conditions the ])ortio vaginalis is fixed with a pair of 
forceps. 

A number of cases of serious accident, and even death after the introduction 
of tents, have been reported. They are due chiefly to circumscribed parametritis 
and perimetritis, but also to diffuse septic processes. Tetanus has also been ob- 
8er\*ecl, 

Enirelmann reported 18 fatal cases, following the use of sponge-tents, the ma- 
jonty of which occurred in the pi-actice of skilled specialists. In many ca£>es the 
peritonitis fli-st appeared distinctly after the introduction of the third sponge-tent. 
He also mentioned a still larger number of non-fatal inflammations. 

Exploration and Exposure of the Rectum. 

The lower part of the anterior rectal wall can often be made accessible 
to the sense of sights if the index fincjrer, which has been introduced into 
the vagina, exerts strong pressure on the recto-vaginal septum above the 
posterior commissuroyand a portion of the septum together with the anterior 
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rectal wall is pushed into or even through the anus (Storer). Other 
parts must be exposed with a speculum. Simon first showed that the 
anus possesses an extraordinary degree of distensibility. Hence, the old 
cylindrical and many bladed specula are no longer employed. Sims's and 
Simon's specula^ vaginal depressors and hooks are used as in examinations 
of the vagina. The administration of an anaesthetic is not necessary in 
simple examinations^ but becomes necessary when protracted exposure is 
required for operative interference, when large specula are used or the 
anus is sensitive (fissures). Prior to the examination the rectum must be 
carefully cleaned by irrigation. The lateral position may be employed, 
but the breech-dorsal position is preferable. If the anus is not very 
yielding, a small speculum should first be employed. But as a general 
thing larger ones may be emplo3'ed from the start if they seem to be re- 
quired. The blade is gradually introduced by making gentle rotatory 
movements. As a general thing our object is to expose the anterior rec- 
tal wall. If the blade pushes the posterior wall of the rectum strongly 
downwards, the anterior wall is exposed opposite to the anal orifice. 
The very tense cutaneous rim of the anus anteriorly often causes consider- 
able obstruction and prevents a view of those parts of the ant^jrior wall 
which are immediately adjacent to the anus. This is sometimes obviated 
by the selection of a narrower blade, by which means the anus is not 
drawn so strongly towards the sides and the cutaneous rim is somewhat 
relaxed. We may also push, from the vagina, against the anterior wall 
of the rectum and bring it into view, pulling down the rim with a tenacu- 
lum. In case of necessity Simon advises that incisions i cm. deep be made 
on both sides of the principal cutaneous fold. 

In exposing the lateral parts of the rectum, a vaginal depressor is most 
serviceable. According to Simon the posterior wall may be exposed by 
pushing away the anterior wall with a broad blade and stretching the 
lateral walls with vaginal depressors. For operative purposes the sphinc- 
ter may be cut in the raphe posteriorly. This incision also divides the 
lower part of the posterior rt?ctal wall, which is concave anteriorly. The 
canal is thus straightened and shortened to such an extent that the upper 
part, lying in the concavity of the sacrum, is rendered more readily ac- 
cessible. 

Distension of the rectum and higher |)arts of the gut with water or 
other fluids is-mamly employed for therapeutic purposes, for the produc- 
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tion of an evacnation from the bowels. Kectal in joctions are very serviceable 
in chronic peritonitis and parametritis. They are generally made, at least 
in the beginning, at the temperature of the blood. Later the tempera- 
tare may be raised or lowered, if we desire to produce a greater stimulant 
effect. It is best to allow the temperature to be regulated by the feelings 
of the patient. In the beginning small amounts should be used, about 
i litre, and later we may increase to 1 to H litre. The injection is per- 
formed without great pressure in the latero-abdominal or knee-elbow posi- 
tion. A pause should be made occasionally during the injection. The 
patient is directed to retain the fluid as long as possible, though she need 
not exert herself too much in the beginning, since better results are ob- 
tained after repeated applications. I never make more than one injec- 
tion daily, but Chadwick recommends two to three applications daily. 
After they have been used for 2 or 3 weeks, there should be an in- 
terval of rest. In much rarer cases the injections are made for diag- 
nostic purposes (communications between the rectum and the vagina, 
uterus or bladder). Even distension of the intestine with air has been 
recommended in order to differentiate hydronephrosis and ovarian tumor, 
but this plan is based on erroneous views. In gynecological examina- 
tions, in which we so often use the rectum at the present time, and in 
many operations (colpoperineoraphy, perineal plastic operations) the rec- 
tum must be irrigated merely for the sake of cleanliness. 

Since we have learned to apply certain physiological truths in the 
doctrine of intra-abdominal pressure to the minor but very important 
procedures in question, no other apparatus except Ilcgar's funnel (Fig. 34) 
or an ordinary ground irrigator should be employed. We know how 
oomparatively slight is tlie abdominal pressure, especially in quiet posi- 
tions of the body, and how easy it is, when necessary, to diminish it still 
further by the assumption of the lateral or abdominal position. The pressure 
of a column of water'of 20 to 40 cm. is almost always sufficient to per- 
mit the entrance of fluid into the rectum. If necessary, a longer tube may 
be employed. These two simple apparatus meet all the conditions re- 
quired. At the same time they are the cheapest and most durable, and 
are entirely innocuous, a quality which can not be predicated of all other 
instruments. 

The tube which is introduced may l)e provided with a rounde<l, olive, 
shaped tip, and we are convinced that this is not so apt to produce injury 
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and excoriation as a thin tube with a sharper tip. These tubes may be 
made of tin^ liard rubber or glass, and are then easily kept clean. U the 
patient is very sensitive, or the applications are to be'made for a long time, 
a softer material is preferable. The rectal mucous membrane is very sen- 
sitive, and it seems to us that ^^enemata'' ulcers may result not alone from 




Fio. 34. 

R single, incautious application, but from the protracted use of enemata, 
despite the fact that no teclinical error has been made. 

In my clinic the funnel is also employed to make injections of medica- 
ments which are to be absorbed. The tube is inserted into the anus, and 
CO to 120 gm. of the fluid poured into the funnel. As a rule it does not 
run off at once, on account of the air contained in the tube. This is 
removed by compressing the tube from below upwards. 



CHAPTER 11. 



GYNECOLOGICAL OPERATIONS. 



SnNOR THERAPEUTICAL TECHNIQUE AND ELEMENTARY 
OPERATIONS, 



OF Mkoicinai. Substances to 
THE Vagina and Pobtio Vaginalis. 

"C^LUIDS are applied to the parte in 'question by the uid of irrigiitors, 
the fnnnel apparatoe, Hjplioa apparatus and syringes, or by means 
of a Bpeculnm. 

Tlie selection of the injection apparatns reqnires onr entire attention. 
"We mast be able to regnlate the amount of preaaure, and inasmuch aa 
many patients make the injection themselves, their application should not 
be attended with the exerciBC of much force. Nor should they be incon- 
Tcnient for the patient. In addition we must be able to prevent the en- 
trance of air with the injection fluid, especially in cases of wounds, ulcers 
and patulous cervix. 

The simple wound irrigator (Fig. 35) is an admirable apparatus for 
Taginal injections. The vessel is connected with a rubber tube of the 
requisite length, and this provided with a suitable tip of metal or glass, 
terminating in an olive with several lateral fenestrie. Kocke recom- 
mends a tube which splits, at the end, into two branches which again 
unite, so that it here presents the shape of a largo eye of a needle, about 
5 cm. long and 0.5 cm. iit the widest part. The openings empty into 
the eye, so that if the tulw, by cliunce, enters the cervii, the latter 
remains dilated and the fluid freely escajiea. The pressure under which 
the fluid flows is regulated in the simplest way by holding the vessel 
higher or lower. The air is easily removed if some fluid is allowed to 
escape before introduction into the vagina, and care is taken that the tip is 
removed from the vagina before the fluid sinks to the level of the open- 
ing in the vessel. 



88 GENERAL AND OPKBATIVB OYNEOOLOOT 

Hcf^r's funnel npparatue is very cheap and simple, and is tiBed in the 
mme way as the irrigator, but the funnel oan not be hnnft ap. Hence 
the aid of a second person is often necessary. If simple washing of the 
vagina is nlono intended, the patient can get abng very well withont the 
aid of a second person. 




The syphon npparutus (Fig. 36) consists of a vessel upon the bottom 
of which rests a lioUou' leaden hemisphere (a). Similar pieces, made of 
any metal desired, are kept by the instrument makers, as they may also 
be employed for other douches. Tliis is connected with n long tube (A) 
to which is fastened a tip (c). In order to make the instrument work, a 



GYNECOLOGICAL OPERATIONS. 



89 



part of the tube is placed in the vcaee! in a twisted ahapo {b'), bo that it 
fills with 6uid; the end is firmly conipreesed with the tips of the fingers; 
it is lifted from the vessel and then lowered beneath the level of the fluid. 
At first air and water escape, then the fluid alone, 

A very convenient apparatns is the Davidson syringe (Fig. 37), con- 
sisting of a rubber bulb, lube and tip. The end («) is dipped in water. 
By allowing the bulb to dilate and then compressing it, the fluid is sucked 
into the bulb and then propelled along. The fluid is apt to be mixed 
Titb uir, and the apparutus easily gets out of order. Tlie patients are 
isooDvenienced by the pumping, unless this is done by an aBsistant. 

Former apparatus of this kind are Imrdiy worthy of mention. They 
are more apt to get out of order and more difficult to manipulate than an 
irrigator. Tbc only advantage they jtossess is the suddenness of the impact 
of the fluid. But this can be dispensed with, and, if required, can readily 
be obtained from an irrigator. It is merely necessary to compress the 
tube temporarily and to let it go suddenly. So far as we know, disagree- 
able accidents liave only been observed after the use of rubber syringes. 
But it is necessary to mention them, inasmuch as they may possibly result 
from the use of the irrigator. Sudden violent attacks of pain, chill, 
fainting spells, coldness of the extremities and vomiting have been ob- 
served after the use of the former apparatus. These symptoms either 
subsided or a peritonitis (sometimes of a very acute and fatal character) 
developed. 

In many of these cases the origin of the symptoms remains unexplained. 
They have been attributed to increased sensibility of the patient, to the 
production of shock or the irritation of inflammatory foci in the neighbor- 
hood of the vagina and cervix uteri. The condition of affairs is occasion- 
ally clearer. Air entered a vaginal vein which had been eroded by 
carcinoma, or the fluid passed through the cei-vical canal (beeanse the tip 
accidentally entered the os ntert) and passed through the uterus and 
tubes into the abdomina! cavity. In order that the latter accident may 
occur, certain pretlisposing conditions, such as unusual width of the oB 
uteri, cervical canal and tubes, must Imve been present. As a general 
thing such conditions are found only during a short period after delivery 
(either at full term or premature). But these accidents have also been 
obsen'ed at other times. Nervous symptoms of minor significiinco are not 
Tcry rare in sensitive patients, even when the irrigator is used. One of 
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my patients suffers from pain in the head and toothache after each 
irrigation. 

The mode of application depends upon the object to be attained. It 
may be said in general that the position of the patient should not be 
uncomfortable, and that she should not be exposed to a wetting. It is 
only when the irrigation is for simple cleansing purposes that the patient, 
in a sitting position, may use a bed-pan or other suitable vesssel. When 
used for other purposes the patient should lie in a comfortable position, 
and use a bed-pan of metal or china. Since large amounts of fluid are 
employed in many cases for a long time, constant escape of the fluid 
must be secured. This is best done by placing m the bed-pan, near the 
bottom, a metallic tube which runs towards the edge of the bed. To 
this is fastened a tube which conveys the fluid into a vessel standing on 
the floor. Care must be taken that the tube is not compressed or bent 
The metallic tube in the bed-pan should therefore, be tolerably long. 
The rubber tube should also be provided with a bulb, so that, upon 
lifting it above the level of the bottom of the bed-pan, it may be com- 
pressed and dilated, and a syphon action thus produced. 

The injections are used most frequently for simple cleansing of the 
vagina, and their duration may then be limited to 1 to 2 minutes. Luke- 
warm water is used, mixed, if necessary, with a disinfecting fluid. 
Cleansing injections of the temperature of the blood may be safely made 
during mens*:ruation, and they are even to be strongly recommended if 
the mouses are attended with fluor or a foul smell. In other cases our 
object is to act, by means of astringent, mildly caustic remedies, upon 
the mucous membrane, as in vaginal catarrhs, erosions of the portio 
vaginalis. In such cases the remedy is added to the fluid and used in the 
same way as in simple cleansing injections. Neither the pressure nor 
the duration of the injections need be considerable. 

If wc desire to ])roduce uterine contractions by irrigation of the 
vagina, we should select a fluid of high (up to 40° R.,) or low tempera- 
ture, even ice water. The application must be brief and higher pressure 
is necessary. 

In certain cases of wounds, deep ulcerations, gangrenous conditions^ 
etc., the vagina is to be disinfected by long-continued, even permanent 
irrigsitions. The most difficult feature of this procedure is the position of 
the patients, who are apt to get up bed-sores on account of the wetting. 
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which is avoided with difficulty. Speoia! iimttrcaseB with nn aperture 
have been recommended. We prefer, in general, to intrraluce a glass 
I tube. The connecting rnbber tube, into which a funnel is inserted, is 
drawn up towards the abdomen and fastened to an abdominal bandage. 
From time to time the nurse pluces under tlie patient a bed-pan with 
overflow tube, and makes an irrigation of longer or shorter duration, 
■ satisfying hurm'If at the same time that the vaginal tube is still in posi- 
tion. The pressure need not be great and the temperature is that of tlie 
blood, unless otherwise demanded by special circumstances. 

Protracted daily vaginal irrigations (one or more times a day) with 
I water at the temperature of the body or higher (up to W R.), have 
been recently employed with great bqccobb, according to Emmet's re- 
commendation, in various sexual diseases. In some cases a lower tempera- 
ture (to 30° or even ■■.'0° R.) has been used. The theoretical explana- 
tion of their effects leaves much to be desired and it is difficult to base 
upon them any indications. Emmet himself attributes the effects to the 
production of an artificial anaemia of the tissues, wbioh are said to grow 
pale or even whjte. In the Brat stages of inflammatory processes the 
water should be used at a temperature of 3G to ^8"^ II,, in protracted cases 
a temi»erature of 33 to 33°. Others claim that the first contraction of 
the yessels, resulting from the high temperature, is followed by relaxation 
and increased supply of blooil. A temperature which approiimates that 
of the blood acts, from the first, like a poultice. The effect is, therefore, 
Msentially that of a slight inflammatory irritation, swelling and sdema- 
louB infiltration of the tissues, which ie followed later by increased absorp- 
tion. Finally, the effect has also been regarded as purely mccliaiiical, in 
exudations as a sort of massage by the stream of water. 

Irrigation la aliso said to exercise a general effect, by diminishing nervous 
eaccitomont and inducing sleep. But while these effects are protluced in 
•ome, in others the procedure produces the opposite effect. 

Experience teaches that irrigations often furnish valuable results in im- 
l>erfect involution of the uterus for some time after child-betl,, and also 
>*j older connective tissue and muscular hyi>ertro])hieB of the uterus, with 
^>r without notable endometritis. It menorrhagia or metrorrhagia is also 
V»TeBent, we employ high teinperaturea, considerable pressure, and do not 
|»JHo w the douche to act loo long (about 5 to 10 minutes). The irriga- 
^^^■Unny be performed twice a day. Several repetitions daily, but with- 
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out great pressure and of short duration, are often very serviceable even 
in profuse hemorrliages during menstruation. Hot water injections are 
decidedly preferable to cold ones during menstruation. At other times 
better results are occasionally obtained from cooler fluids. Warm and 
hot irrigations are mainly employed in chronic parametritis, pelvic peri- 
tonitis and the sequelaB of these conditions. In these cases their duration 
is generally prolonged, 4 to 10 litres, for 15 to 30 minutes. The pressure 
is usually not very great (40 to 100 cm.). The temperature varies from 
32 to 40° R. Two applications daily are also recommended. 

As is true of all other remedies, whose physiological action is not 
thoroughly known, and whose effect varies very much according to the 
condition of the tissues and the individuality, the patient must be closely 
observed and the mode of application modified. The more stimulating 
the method the lower must be the pressure, and the nearer the temjiera- 
ture to that of the blood. But this may be merely predicated as a 
general rule. A very sensitive individual sometimes tolerates hotter or 
cooler irrigations. Considerable pain, and especially a rise of temperature, 
necessitate immediate discontinuance of treatment. 

In the acute stage of pelvic inflammations irrigations are not employed, 
because the mere motion and the position on the bed-pan may be injur- 
ious to the patient. Nor do we know in such cases to what extent the 
tubes are affected. The encapsulation of a pyosalpinx or some other pur- 
ulent focus might be very much interfered with. 

Most authors recommend irrigations mainly in the later chronic stages 
of the disease, others adopt them as soon as the acute stage has subsided* 
But in the latter event great caution must always be exercised, since the 
careless use of douches has set up inflammatory processes even in very 
protracted affections. 

Speculum-like inptrumcnts with double walls have also been employed 
to a])ply cold or heat to the sexual canal. Into the interviewing space 
passes a tube for the entrance and one for the escape of the fluid. Both 
are connected with rubber tubes and suitable vessels. Better still is a 
small capsule which is placed in the vault of the vagina. The lower part 
of the vagina is then not distended and is also less affected by the heat or 
cold, and the effect is restricted to the parts desired. 

Gases may also bo applied to the vagina and fornix. Chloroform 
and carbonic acid have been employed. A brass capsule (Fig. 08 6), 
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n iiich may be screwei! on and contains the sponge wet with oliloroform, 
is connected on one m<.le with a rubber bulb (n), ou the other aide with a 
rubber tube termiuuting in a tip. CoinprosHion ol the bulb forces the 
rapor into the vagina. It ia aaid to produce at firBt a 
burning sensittion, and later a, loctil uniL'sthema which 
laets 4 to () hours. 

Carbonic acid has been introduced into the vagina 
throngh n rubber tube connected with a flask for devel- 
oping the gas. 

Both methods have been very little nsed. Scanzoui 
observed a fatal tfrmination in a woman during the 
4th tnontli of jircgiijincy, probably from the entrance of 
carbonic acid into the vessels through the dilated cervii. 

The eo-ealled bath speculum (Fig, 39), a hard, rub- 
ber, conical speculum, closed anteriorly and provided 
wiih numerous openings, is employed for protracted 
applications of fluids to the walls of the vagina iind the 
fornix. 

Apparetna made simply of thick wire rolled into a 
Bpiral shape and which separates the vaginal walls by 
their n-siliency (Fig, 40) have also been used, bnt these 
are less to be recommended inasmuch as the wire is apt 
to become wedged in and to cause pain. The speculum 
is used during a full bath nr gitz liath, and if the upi)cr 
part of the vagina is to be irrigated, must be introduced 
nndvr the fluid. The speculum is often used in sool 
baths. If the solution of salt is not too concentrated, the 
irritation is not apt to become too great. 'I'he mechani- 
cai dilatation may also, act favorably in vaginismus and Y,a, 3^ 

allied conditions. 

A very convenient method of applying slightly caustic or astringent so- 
lutions to the mucous membrane of the vagina or portio vaginalis is the 
irrigation of these parts by means of a cylifldricul speculum, miule of 
milk glass or iiard rubber. The B|>eculum is introduced in the usual 
vay, the portio vaginalis exposed, and the solution poured in sufficient 
qimutities to cover the portio vaginalis. It may also l>e introduced into 
the cervical canal by means of a brush. According to the object to be 
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attained, the fluid is allowed to remain for a variable length of time. If 
the rim of the speculum is pressed firmly against the yanlt, the portio 
vaginalis and its immediate neighborhood alone will be touched by the 
solution. If its action upon other parts of the vagina is not desired, the 
fluid is allowed to e8cai)e by depressing the handle of the speculum and 
the remainder is dried with a sponge or cotton. If we intend to act 
upon the entire vagina or a large part, the speculum is gradually with- 
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drawn, without removing the fluid, so that the latter comes in contact 
with the lower parts; by means of a brush we can assist its contact with 
the upper and hiteral walls. In this way any jmrt of the vagina may be 
brought in conUict witli the medicament. 

In a])plying solutions of alteratives or astrhigents in glycerine, a cer- 
tain amount may bo ])Oured into the speculum, the latter withdrawn a 
little, so that the fluid passes into the posterior part of the vagina; a tam- 
pon of cotton or a sponge is then introduced, after which the speculum 
is removed. The tampon prevents the rapid escape of the solution, and 
ahsorhs the latter, so tliat it remains in contact with the vaginal walls for 
a lonirer time. 

A similar plan is the introduction into the vaginal vault, by means of a 
specuhim, of a cotton tampon or sponge, which has been previously dipped 
into the medicament. The bath of the portio vaginalis and vagina, as 
performed with the aid of |^ milk glass speculum in the manner described, 
was first recommenced by K Mayer. Thus, he properly ascribes good 
eiTects to such an application of raw wood vinegar in papillary ulcers of 
the 08 uteri. The vinegar is introduced in such quantities that it covers 
the entire ulcer and remains in contact with it (3 to 5 mmutes) until a 
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6ort of white coating has formed. This is repeated in 4 to 5 days, where- 
upon profuse siippiimlion sets in. We now await the results, and, if nec- 
essary, repeat the procedure, perhajJB after tlie next menetruation and 
not loo early. In this way Mayer's plan has afforded ua the most vaiu- 
able seryices. Solutions of nitrate of silver may be used in the same way. 
Concerning the strength of the solution, as employed ordinarily in ca- 
tarrhs of the cen'ix, catarrhal and follicular erosions, vaginal catarrhs, 
very little can be said in a general way, since so much depends ujjon tlio 
individual case. Stronger solutions (10 to 20 per cent) are usually prefer- 
able, because they may be applied at longer intervals. The scurf pro- ' 
daced by the cauterizing fluid is allowed to exfoliate, and tlie irritation ' 
which continues for a little while is allowed to subside before the proced- 
ure is repeated. Weak solutions are tlierefore employed more frequently, 
stronger ones less frequently. It is best to begin with tliiw method 3 to 5 
davs after tlie menses, and to discontinue it 5 to T days before tlie next 
uienstrual ]>erioil. 

Even the application of a strong solution of tannin, such as is employed 
in vagina! catarrliM, swelliTig of Ihe mucous membrane, tendency to de- 
scent and prolapsus, may not be made too frequently. 

The application of drugs in the shape of solids and powders is best 
mttde by means of the speculum. The neighborhood of the os uteri is 
cauterized with any sufficiently long caustic- hold or, and by gradually 
withdrawing the speculum any part of the mucous membrane may be 
cautt^rised. Pure nitrate of silver or the mitigated stick may be em- 
ployed. Ae a general thing we use the solid stick very little in these 
parts, and prefer strong solutions. But much depends upon the per- 
sona] preference of tJio idiysician for this or that remedy or mode of ap- 
plication. General therapeutic principles, which apply to diseases of other 
mucous membranes, such as the nose, pharynx, conjunctiva, etc., offer a 
Burer guide than the most detailed description of the methods of an in- 
dividual gynecologist. 

Powders, such as alum, may be strewn uiK>n the mucous membrane 
by means of a spatula, A commoner mode of application is that of 
strewing the powder into and upon a tamj>on of cotton, which is placed 
in the vagina through a spt-culum, and upon withdrawal of the instru- 
ment is pushed out of its lumen by means of a ])alr of forceps. It is al- 
lowed to remain for U to 4 hours, and after its removal a cleansing lujec- 
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tion is made. Tampons, which liave been smeared with ointments of 
morpliine, belladonna, etc., may also be inserted into the vagina. 

Vaginal suppositories of fat, wax, butter of cacao, starch and glycerine, 
or gelatine as vehicles, to which morphine, atrophine, etc., have been 
added, have been recommended by Simpson, Tilt and others. They are 
uncertain in their effects, since we do not know how much is absorbed. 
The rectum offers a better site for application. 

Vesicants have been recommended in chronic inflammations of the ute- 
rus, endometritis and perimetritis. A small piece of linen upon which 
emphistrum cantharides has been smeared is pressed against a portion of 
the vagina which has been cleansed of secretion, and is kept in place 
by means of a tampon. The plaster is kept in position from 8 to 10 
hours. Considerable serous transudation usually follows, so that cleans- 
hig irrigations are indicated. Veit employs the solution of cantharides 
recommended by Johns (2 parts concentrated extract of cantharides in 
ether, 1 part of solution of gutta perclia in chloroform). The remedy 
is applied with a brush. 

Among otliers, the following cases of dangerous symptoms after vaginal in- 
jections in tlie non-preg-nant condition have been reported: 

R Spaeth : peritonitis and death from injection of a solution of acetate of lead 
through the tubes into the peritoneal cavity. Ordinary syringe with ball valves 
iCentralhlf. Oynaekol. 1878, 25). 

More Madden : ])eritonitis aftt»r astringent injections with a rubber syringe. 
The uterus was prolapsed, the os patulous ( 06af. Joum. of Oreat Britain and Ire- 
kind April, 1875.) 

Thomas : vaginal injections with a Davidson syringe by the patient. Very vio- 
lent pains followed by collapse. Patient recovered and had an attack of peritonitis. 
Tiicre were catarrh of the uterus, subinvolution and a vety patulous os (Amer. 
Joum. of Obst. 1877, April, p. 263). 

Koik's improved vaginal tube and vaginal douche during menstruation. Violent 
uterine colic and inflammatory symptoms from the accidental introduction of the 
vaginal tube into the cei-N'ix {Centralbl. f. Gynaekol. 1881, No. 19). Englemann 
repoi-ts two cases, one of seveiv peritonitis, the other of considerable peritoneal ir- 
ritation In both cases the injection had been made in the sitting position with 
a rubber syringe (solution of tannin and warm water). Both patients sufTei^ed from 
retro vei*sion and cervical catarrh. 

Kisch (Prag. Med. Wochenschr. 1881, No. 5) observed parametritis 25 times as 
the result of vaginal douches. The patients suffered from various diseases, dis- 
placements of the uterus, and especially erosions of the cervix. Many of the cases 
wei*e probably due to lighting up of old inflammatory processes. 
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^Val«ry AoUitions of certAiii oubel anises, wliicL are inserted in the vaginn, by 
means of a cotton tampon, are absorbed very rapidly, as Hamburger sliowr-il with 
regard to potoesium, iodine 15 per c-ent.. potaasium ferrocyaniile, 9 per ■.•enl., aolt- 
i^lic acid, 2 per cent, potasxium bromide, 8 per cent., litbion 10 per cent., boIu- 
tion. These subslances appear in the urine 2 to S hours after Iheir application. 

IkjbctiojiS into the Utebcs. — Applications of Medicinal Sub- 
stances TO THE Cervical Canal and Cavity oftiik Utkuus. 

Flnid siibstancea are brongbt into contact with tiu^ wulls of tlie cervix 
iui»l tile body of the uterus either by injectiouH or by Um apiilicjttion of a 
brush or email tftmpous of lition, etc., which have been dipped in the 
Saids. 

Injections and irrigations need be considered only with n^ferenco to the 
OftTity of the body of the uterus. Wc must distinguish between the in- 
troduction of BHiall amounts of fluid and the irrigation of the uterus with 
inrge quantities. 

In the former event wo have to deal with strongly iicting remedies, 
such as Bohitions of chloride of iron, nitrate of silver, tincture of iodine, 
which are applied to the inner surface of the cavity, either to check hem- 
orrhage or relieve obstinate endometritis. This plan has secnrud adlier- 
eats but has also found many opponents, who reproach it with the |)roduc- 
tion of dangerous and oven fatal accidents. We have made these injections 
very often, and believe that there is very little danger if proper precautions 
are adopted. But they can often be replaced by other methods which 
are not open to such objections. We have tlierefore restricted tlieir em- 
ployment, but very often use the innocuous tincture of iodine in catarrhs, 
slight liemorrhages, and as a disinfectant after curetting. 

Irrigation is performed particularly in endometritis, but also to secure 
disinfection in all forms of intni-utorine treatment. Thus, this procedure 
is advisable after curetting, before the introduction of tents or dilators, 
but especially after their removal, after extiriHition of tumors of the uter- 
ine cavity. It may even be necessary to adopt a sort of permanent irri- 
gation, an in gangrenous processes or in degenenvted, imperfectly en uoleat- 
etl Ghromyomuta, 

Recent inilammatory processes constitute a contra- indication unless im- 
mediate danger to life from hemorrhage renders the introduction of an 
hemostatic imperative. Ichorous processes may also necessitate cleans- 
ing of the uterine cavity. 
Vol. 1,-7 
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Flexions and versions do not constitute an absolute contra-indication, 
if the cervical canal is sufficiently dilated and the anomaly can be cor- 
rected to such an extent during the procedure as to permit of the free 
escape of the fluid. Some writers mention an unusual irritability of the 
uterus as a contra-indication. This is said to occur despite the non-exist- 
ence of inflammatory processes. The patient re-acts to the injection by 
extremely violent uterine colic, vomiting, attacks of spasm and syncope. 
It is always well, in very nervous individuals, to keep in mind the possi- 
bility of such accidents, and to begin with indifferent or slightly irritant 
remedies, such as tincture of iodine, and to make the irrigations under 
very slight pressure and at the temperature of the blood. 

The rule holds good with regard to both methods of manipulation, 
that the cervical canal should be dilated, if its lumen does not suffice for 
the free escape of the fluid. It is true tliat we possess very iiaiTOw in- 
struments which will pass through a very narrow cervix and still leiive 
room for the escape of fluid, and, as a matter of course, they must be 
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used before the introduction of a dilator. But in all other cases we do 
not see why the canal should not be dilated prior to the irrigation, if it 
can be done rapidly and without danger. Considerable dilatation is not 
required, and this can be effected up to 5 to 7 mm. without the use 
of force by means of solid bougies. If a thick catheter is employed for 
irrigation, dilatation is really effected, as it is with bougies, except that 
it is more violent and unmethodical. 

The following is the technique: 

For the injection of small amounts of active remedies it is best to use 
Braun's syringe (Fig. 41); this is made of hard rubber, with the excep- 
tion of the small glass cylinder. 

The terminal tube, which is about as thick as an uterine sound and 
curved in the same way, has a small lateral opening near the tip, and is 
fastcHed by a screw to the glass cylinder. The syringe is apt to become 
defective after the frequent use of strong caustics, especially of chloride 
of iron. The connection of the terminal tube with the cylinder and the 
piston is especially apt to suffer. Immediate cleansing after using and 
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prolonged immersion in water serves to keep it in gooil order. While it 
is being nsed the small openinj; may be stopped up by clots or mucus, i 
and we may thus be led to exert too strong pressure and to iuject the ] 
contents, after romovnl of the obstruction, too rapidly anil forcibly into 
the uterine cavity. The iHitient is placed in the lithotomy position or 
ujKin the s^ide, and the os uteri is exposed by means of a Sims speculum. 
The manipulation may also be made without os|>osure of the os. But 
this is less advantageous, since the escaping 8uid then enters the vagina, 
■while it can otherwise be absorbed by sponges or tjimpons. Moreover, as 
in all other intnv-uterine munipulations, disinfection can be better per- 
formed after exposure of the piirts. The syringe is introduciMi like an 
uterine sound, and tho fluid ia then injected by slowly driving the piston 
home. The narrow calibre of the opening prevents the rapid discharge 
&nd hence prevents rapid distension of the uterine walls with corres- 
ponding increase of pressure. During the injection attention must be 
paid to the outflow from the cervix, and it must be stopped at once as BOOH 
as the outflow ceases. The removal of the fluid by withdrawal of the 
piston has also been recommended. As a rule, not more than 3 to 10 
drops should l>e injected, and this is easily read oil upon the small piston rod. 
Irrigations of the uterine cavity have been especially recommended by 
B. Schnltze in endometritis. He first dilates the cervical canal with 1am- 
inarla, and, by occaaioual application of his dilator, which acta in a sag- 
ittal direction, maintains the dilatation during the course of treatment. 
The irrigations are made in the kneeelbow position, and the portio vagia- 
alis is exposed with a Sims speculum. Schultze uses simple catheters, 
of various curvatures and thicknesses (usually 5 mm. diameter), which 
have anterior and lateral openings. The irrigator is not held very high. 
About one litre of fluid is used at each application. Schultze generally usea 
o 2 per cent, solution of carbolic acid. The manipulation must be 
watched; aa soon as the outflow of fluid is obstructed, the canal must bo 
somewhat distended by means of the catheter and the pair of forceps, 
which grasps one lip of the cervix. If necessary, a dilator is introduced. 
Various instruments have been devised to permit the nnobstructed escape 
of fluid, but as a general thing they have been abandoned, especially the 
double catheters, whose fenestrse are apt to become plugged. The best 
instrument is the Fritsch-ISozeman catheter, which Schroeder has pro- 
"vided with fenestrw at the tip. (Fig. i'2). 



Imgalions furnish a vuluable mlilition to onr tiierapeutic arm»mcntar- 
iam. Their rational and methotlicai application is Bomctiinoa followed 
by aatonJBhingly rapid nscovery, even iji old cases of catarrh. But in maDj 
1^^^ ^,. cases they leave us in the lurch, and the treabmetit is 

^^^k M^ usually more protraot^d and annoying tlian other 

^^^B M^m methods, sinoe the irrigations mnst often be nsed 

^^^V m^f daily or every other day, for weeks. \or are they as 

^^H m^ '^*^° from danger as Scliultze claims. We must espe- 

^^^[ m ^m ciallj gnard against the employment of too strong pres- 

^~ -mmm sure. Very violent uterine colic and even symptoms 

I Mmm '^^ peritoneal irritation are observed occuEionally. al- 

" ■•■ though no precautions have been overlooked. 

The accidents which have been observed after intra- 
uterine injections are undoubtedly doe, in great part, 
to non-obserrance of the con Ira- indications, often to 
imperfect diagnosis or improper technique. In recent 
times, since the precautions are more fully nnderstood, 
8(irioas accidenta arc rarely reported. But individual 
pecnliarities, and abnormalities in the structure of the 
organ, such as abnormal dilatation of the uterine orifice 
of the tubes, may give rise to dangerous symptoms, 
though we may be unable to make a previous diagnosis. 
Violent uterine colic occurs not very infrequently, 
usually immediately after the manipulation: it may ap- 
pear later, if an eschar-pro<lucing substance liaa been 
employed. 

The injection is occasionally followed by ijirtremelv 
violent pain, pallor of the face, coldness of the extremi- 
ties, 8 feeling of syncope, and an extremely frequent 
and small pulse. The attack may subside, or it may 
be followed by uterine colic, by a mild, occasionally 
severe and even rapidly fatal peritonitis. This may 
occur even if the injection has not been followed by 
such marked symptoms of shock. 

Finally, sudden death has also been observed, attended with oppresnoa 
and pain in the chest. This has resulted from the entrance of a solntit 
of chloride of iron into the open veins of a snbinvoluted iiterua. 
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The symptoms of shock are to be expluitied by the Buddeu forciljk dis- 
tension of the uterine cavity and the strong action of irritiuit solutions. I 
The entrance of fluid into the peritoneal oivity through the tubes also J 
gives risti to shock and to peritonitis. It is doubtful whether thja muy I 
rIso result from the pruesure of the fluid, as tlie elfeut of the injection 
itself, into tho substance of the uterus and ^'essels. On the other hand 
it is certain tiiat caustic, irritant fluids may give rise to endohietritia, tind 
tb&t tho inflamniatiou may tlien extend through the substance of the J 
ut«rus to the peritoneum. This is so much more apt to occur when de- , 
composition of the scurf or cougulu in the uterus sets in, as occurs not 
infrequently after injections of chloride of iron, Under the latter circum- 
stances the peritonitis doea not develop acutely after tho injection. 

These dangerous symptoms have been jiarticuiarly observed when im- 
proper apparatus lias been employe*). The selection of tho remedy also 
exerts great influence. The most serious accidents have been noticed 
after the use of chloride of iron, chloride of zinc, or nitrate of silver. 
Tincture of iodine and tannin solutions very rarely are followed by un- 
pleatiaiit symptoms. 

Perhaps we have grown too bold in recent times, since we Iiave lenmed I 
to gunrd against so many hurtful influences by careful disinfection. We I 
must therefore lay stress on the fact that wo are not entirely safe against | 
unpleasant accidents, after the use of strong caustic and astringent rem- I 
edies, even when uU precautions have been adopted. Care must he taken 
even in copious irrigations with bland fluids, and tho precautions con- | 
ceming the escape of tho fluids, etc., must not bo neglected. The 
genesis of inflammatory processes after injections is clear in great part ' 
but not entirely, and so long as this is the case we are confronted by an { 
unknown enemy. The thousands of cases in which no bad effect ensues, I 
cannot alter our opinion. .-1 priori it is not to be supposed that even in a < 
more innocent manipulation tlian tiie use of injections, a serious accident 
should not* occur occasionally among the thousands of coses. 

The other methods of applying sulwtances which have been dipped in 
Various fluids to the uterine mucous membrane, are less frequently at- 
tended by unpleasant symptoms. The mode of application to the cervical 
mucous membrane is very simple, A brush which 1ms been dipped into 
the fluid ia introduced into the cervical canal, or a glass rod or uterine J 
sound is moistened with tho concentrated remedy. If tho internal os is I 
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wiile ami the entire cavity is straight, the uterine sound or a brasii I 
teiied to a long handle may be intrwluced into the cavity of the body a 
the uteruB. Even in this way a snfficient amount of the fluid will oom 
in contact with the ntncoiis membrane of the body of the uterus. 

But if these favorable conditions are not present (when the canitl i 
niLrrow or flexed), und if a larger amount of tlie remedy must bo applied 
to effect our object, other methods of application must be adopted. 
very serviceable plan coneista in the jntrodnction of an instrument like 
sound, which is wrapped in absorbent cotton or linen and dipped in I 
fluid. Artificial dilatation of the cervix is often necessary or at 1 
very useful as a preliminary; flexions or displacements of the or;g 
should first be relieved as mncli as possible, 

Kristeller recommends a quadrangular flexible sound of German s 
with two narrow and two somewlial broader sides, which increase some 
in size from above Jownwarda, This sound is covered with a band of long- 
Hbred soft cotton, the tip being first encircled aud the cotton then twisted 
spirally around the instrument as far as required. The individual twists 
should not be applied too firmly. The curvature of tho sound and I 
thickness of the cotton may be varied according to circumstances, 
second oruteli- shaped instrument, in whose tmnsverse band is a slit whigl 
fits the sound, is employed to prevent the removal of the cotton on t 
witiidniwal of the sound. As the sound U removed this slit is \i& 
over the free portion of the sound aa far as the cotton, and, while pud 
ing the crutch gently against the cotton, the sound is withdrawn throng^ 
the slit. 

Kristeller has recommended this plan for tampons of tho uterus, and 
also for the applications which are smeared upon the cotton. In the 
former the entire cotton tent is moistened with glycerine, in the latter 
those part* of the cervical canal, which are not to come in contact with 
the remedy, are pencilled with glycerine before the introduction of th© 
sound. 

A similar method of applying caustic, astringent or irritant fluids i 
the uterine cavity or cervical canal has recently been extensively adopte 
The instrument employed is a flexible wire of copper or aluminintD 
which is notched for G to 7 cm. of the uterine extremity. A strip ( 
long.fihred cotton is wound around this part. This is then dipped inU 
the solution and introduced into tho cavity of the uterus after exposui 
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of the (jortio vngiimli^. The wire is first cnrred in a direction which cor- 
responiin to tho cotirse of the oannl, aa shown bj' introduction of the aonnd. 
The wire is allowed to remain as long as ueceasary for the required action 
of tho remedy- 

If the cavity of the body of the uterus is alone to be treated, the cer- 
vical canal must be protected by a cervical speculum. Small bivalve or 
cylindrical specula of hard rubber, ivory, etc., have been 
devieed (Fig. 43.) They are 4 to 5 cm. long, and provided 
with a suitable handle or staff for introdnction. 

Their insertion must often be preceded by dilatation of 
the eervix. Tho speculum, if introduced into the canal, 
at least protects the walls acainat direct contact, an impor- 
tant element in the application of strong caustics, beoauso 
otherwise tho chief action of the remedy would affect the 




Fuming or ordinary purified nitric acid has been espe- 
cially employed. In chronic catarrhs with considerable 
secretioD, in subinvolution of the uterus, hemorrhages and 
menorrhagiae, with swelling and hyperplasia of the mucous 
membrane, this remedy often furnishes very good results, 
and, if tho necessary precautions are adopted, and inflamma- 
tory conditions arc not present in the vicinity of the uterus, 
etc, is devoid of danger. In gonorrhojal endometritis it is ^S 

queetionable whether the treatment should not be morevig- ^ 

orouB than that onlinarily adopted. If the infection is con- 
fined to the utems, there nee<l be no hesitation in acting upon the diseased 
mucous membrane by irrigation or cauterization. But in most cases we 
have to deal with distinct symptoms of implication of the tubes and pel- 
vic peritoneum. Without energetic interference we may expect the de- 
velopment of protracted, usually not thoroughly curable disease, pyosal- 
pinx. occlusion of the fimbria, secondary cystic degeneration of the ovary 
(small cysts) and pelvic peritonitis. Active treatment, on the other hand, 
is attondwl with the risk of a severe, acute peritonitis. In such cases we 
havo recently employed repeated cauterization with nitric acid. In a 
nnllipara there was even a swelling on the left side attended with pain, 
although the infection was of short dnmtlon. The result was extremely 
favgiahle. In this case conception occurred after the lapse of a not very 
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long period. But our cxperionco is not anfficleiitly large to justify us in 
immendiug a deviation from the rules generally laid down. 

Stenosis of tlie caual and even estcuaire atresia have been occasionallT 
observed after cauterization. We can guard against this, on the om i 
hand, by using the cervical speculum, on the other band, by keeping the J 
fMitieiit under observation during the exfoliation of the eschar and ttwfl 
Huhae()ucnt healing of tbe wounded surface, by testing, from time t 
time, the permeability of tbo canal with the sound, and, if necessary, bjl 
dilating it with bougies. 

The application of medicaments in the solid form to tbe mucons mem 
brane of the cervix and the body of the uterus is made in varioaa ways. 

Nitrate of silver is the remedy which is most frequently umployed. 
long caustic holder suffices for applications to the cervix (Fig. 44), or 
the solid stick is introtluced with the aid of a pair of forceps. The neigh- 
borhood of the oa uteri and porlio vaginalis is protected by cotton. 
special ajijiaratus is required for tbe uterine cavity. Chiari's instrumeafe. 
(Fig. 45) consists of a fenestrated tube containing the nitrate of silver, aad 
fastened by a screw to a bard rubber or metallic rod. The spoon-shaped 
cautery holders (Fig. 46} — long silvor tubes and a spoon, which j 
fastened to a silver wire — are also very serviceable. The scoop, in whidi 
the nitrate of silver is nielted, is concealed within the tnbe and thHt 
pushed into the uterus. 

Tbe construction and use of Scauaoni's apparatus are sufficiently 
plained by Fig. 47. 

A third apparatus, Martin's so-called uterus- pistol, is constructed in 
such a way that after its introduction a piece of lunar caustic may be pn>> 
jectod into the uterine cavity aud there allowed to dissolve (Pig. 48J. 
Other substances may also be inserted in the same way. Teutleben r»- 
commends tbe introduction of pencils of pure chloride of iron by meaiM 
of Chiari's apparatus. The instrument remains in position until the ii 
has dissolved and escaped through the fcuestre. We have iutrodnce4 
this preparation of iron with the uterus-pistol and have obtained t 
good results in hemorrhages and subinvolution. 

Before using an instrument we should see that it is in perfect ordaih 
This holds good especially with regard to the spoon-shaped porte-causU* 
que, since the scoop, whose connection with the wire is apt to be attackod 
by the caustic, may be left behind in the uterus. If the cervix is narro 
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't should l»e first dilated. Larger iiistrunieuts with n greater amount of 
tutiBte of silver may theD be iiitrodui;^)). The caustic is soon surroauded 
by an eschar, which preveDts its furtlier action on the mucous mem- 
VjRine. The instrumeTit should therefore be turned a number of lime^ 
wound its long axis or be pushed to and fro. It must be kept in (>oaition 
for 3 to 5 minutes before the caustic liae melted. The brown pulp, 
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"■•^^ flowa from tho os uteri, is caught by means of cotton. On this ac- 
'** t alone it is advisable to use a speculum, although cauterization nuy 
* Vte performed without the aid of this inatrumeut. The cautery holder 
**^t:rodnced in the same way as the uterhie sound. 
*■ lie patients often complain of burning dnriug and after the cauteri- 
'**^n. Subsequently they suSer not infrequently from uterbio colic, 
'*«sh is sometimes very Tiolent and may last 1^ to "Zi hours. A grayish 
't*^*'!! or sanguineous discharge appears, and as soon as this becomes pro- 
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fuao the pains subside; abundant lossea of blood are rare. We have 
often employed these cauterizations and liave never observed any notable 
bad results. The symptoms mentioned above alwaj-s remained within 
certain limits. The exioiiation of the eschar and the iacrejtsed irritation 
of the nmoous membrane persist for 5 days or more, and it is not advis- 
able to make more than two applications within one menstrual intemJ, 
We have also made it a rule to keep the patient in bed for two davB. 
Caution is demanded in cases of considerable version and especially of 
flexion. If the pogition and shape of the uteru^ can not be improved, 
we mnst remain satisfied with mild applications, and in pronounced flex- 
ions must desist entirely. This is also true of inflammatory affections of 
the vicinity and appendages of the uterus. The cauterizations are indi- 
cated in chronic endometritis coriwris with swelling of the mucous mem- 
brane, menorrhagias or even hemorrhages in the intervals. This plan 
is recommended in subinvolution and catarrh of the organ after It 
termination pt child-bed. 

These cauterizations are also employed after abortion (1 to 2 weel 
after the discharge of the ovum}, when bloody or blood-tinged secretioni 
are caused by the retention of portions of the ovum or swelling of the 
mucous membrane, and also after the removal of soft tumors from th* 
oavity of the uterus. In all of these conditions they are not infrequently 
of decided benefit, but arc less certain than injections or the use of ni^ 
trie acid. 

Becqnerel first recommended the application of sticks of powdeTSi 
which were prepared by the addition of tragacanth. Ho used suppositoria 
of tannin, starch, and gum tragacanth, which were about as thick as I 
stick of hinar caustic, and were provided with a thread which ran long! 
tudinally through the middle. As they are apt to break it is well to add 
glycerine to the mixture. If they are sufficiently long they may bt 
pushed not alone into the cervix but also into the body of the uterus hjj 
means of a pair of forceps; this requires exposure of the os uteri. The in- 
dications are similar to those of cauterization with nitrate of silver, Ths 
irritation is generally greater, and appeared to us to last longer than after 
the use of lunar caustic. The measures required after their application 
are the same as in the previously mentioned manipulations. Sesquichlorids 
of iron, oxide of zini.', sulphate of copper, sulphate of zinc, and acetate 
lead may be employed in the same way. Martin recommends that thi 
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slii be made of the BnbstanceB mentioned, with pulv. altheip and glyQ0*1 

Tb«j Bhould be 2 to 3 cm. long and inserted with the aid of th«I 

D tenia- pistol. 

Powders, euoh as calome] and alum, have also been applied to the ] 

brane of the cervix by means of similar apparatus. 
Fraenkel recommends aticki! of pure alum in catarrh of the cervix auct] 
botty of the uterus, subinvolution, and pyometra.' 

N umerouE cases of dangerous and fatal accidents after injections have' J 
beoTi reported in former and recent times. Autopsies have shown thft^J 
liie snlution entered the abdominal cavity through tlie tubes. In Cederx 1 
skjo^il's case, in which chloride of iron iiko entered the pelvic veins, and J 
tbo inferior vena cava as far as the right heart, death from thrombosw] 
i^picily followed; tho instrument employed and the amount of flnidJ 
'rij<i«=ted are not mentioned. The uterus was sub-involuted and vei 
sela "were founii which were open towards its cavity. In Kern's caaot | 
""liicsli terminated fatally from peritonitis, a solution of chloride of irait>'| 
^■^ injected by means of an ordinary uterine syringe (!) In my case a 
«la»«tic catheter and a sort of cbp syringe were used. The uterus wai 
*^*"y flabby and thin wallod, Thomas observed very frequent pulse 
***'U^pae and agonizing pain after the injection of cqutU parts of sulphatSi3 
•"^ *ar«n and givcerino; mild peritonitis followed. Cory {Trans, of Land. I 
^^^«'. Soc. XXI, 880, p. 51) reports the following case: hemorrhage forJ 
"^ox-e than 2 months after abortion, after remnants of the ovum had been J 
""^"^liargod. Injection of chloride of iron (1 : 10) with Uigginson's syringe 1 
****■*» taining 38 gr. of fluid. After the 2nd injection collai>se and death. J 
■™** «3[ien tumor on the anterior wall of the uterus, comixiscd of degenei^-^ 
"•■t^^i villi, which penetrated nearly to the steroua membrane. Lett tube 
black color. Small amount of black fluid and clots which contained 
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^*^' I>hBte of iron, etc., in Douglas's cvl-rk-sac. 

i^Ingelman reports a case of sudden death, five minutes after injectioa Jj 
^' *5« grm. iodine in a case of fibroma; nothing found in abdominal car- \ 
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"^"idnl, in Ills eJt]>epimeDts iio corpises, touad liiat fluid entered tlie tubes and 
•ine vessels, only al\sr forced injections. Hennig corroborates this statement, 
"^'^■iini round that it the cervix was ligat«d a moderate pressure will dri 
DuiU through Ibt.' tubes. It entered the veins of the ut«rusand broad ligameataj 
*'"^*» more readily. 
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It 18 eviilent tlmt imperfect technique was the chief factor in these se- 
rioua accidents, though thia cannot be proveu with regard to all cuso. 
The experimenta on the cadaver show tliat entrance into the tubes MlifS 
place only after coneiderable pressure and that, under ordinary circnm- 
Btanci'K, especially when the lumen of the cervical canal is normal, this i* 
hardly posaible. Yet we are unable to determine whether unusual comli- 
tions are not prcBeiit in any given case. Weber observed considerable dila- 
tation of the abdominal oi>ening of the tubes in two cadavers; in one it ytas 
as large as a raven's quill, iu the other it admitted the little finger. Bis- 

t ehoS also found a funnel-shaped dilatation of the left tubal opening. 

I Bchwarz found that the introduction of a aolntion of chloride of iron, 
nitrate of silver or tincture of iodine into the aMominiil cavity of di^ 
did not even give rise to an adhesive inflammation. But these experi- 
ments do not decide the question at issue. Injurious substances are 

I very apt to be carried along by the injection fluid iu its passi^ throngh 

I the tubes. 

Application of Pessaries and Similar IxsTiiuMENia in the Vagisi. 



These instrumonts are applied either to replace simple descent and pro- 
lapse of the uterus and vagina or to correct versions and flexions. 

The pessaries, which are used for descent imd prolapse of the iilem! 
and vagina, may not be introduced into the vagina until the chief compli- 
cations of these conditions, particularly ulccnttions and inflammatory ini- 
tation, are relieved. All jiessaries possess the great disadvantage of irrita- 
ting the vaginal mucous membrane, usually prcducing a foul-smeiling »■ 
cretion which is with difficulty kept in check. Spontaneous recovery ranly 
occurs during their use; on the coiitmry larger pessaries must often bei"" 
trwluced in order to maintain the reposition. In addition they aomctiinrt 
giverise,lhough,asarulo,only when improperly applied, to ulcerations, psr* 
forations, fistulas, parametritis and [>er)toniti8. Certain anatomical change 
must result from the distension, pressure, etc., evenif the pessary is prope^ 
ly applied. In our opinion the instrument is merely a makeshift, sb* 
every prolapsus, unless caused by a tumor, is curable by oi>eration. Tli« 
indications for the use of the pessary in prolapse are only furuislieil whC 
local and general morbid conditions prevent the ojieration. Thia Is ala) 
prevented by old age, although wo have successfully {>erformed it at 
advanced age. 
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The introdnction of a pessary into the vaginti must be precwled by tlio 
Tepoeition of the prolupsc. This geiier&Iiy occurs Bpoiitiuiuously in quiet 
dorsal, lateral or knee-elbow position. In order to perform mannal repo- 
cition the tip of the tumor is grasped bj the tips of the lingere and pushed 
tlirough the introitus like a licriiia. If tliis meets with considerable ru- 
sietance on account of inflammation or a>deina, assistance is afforded by 
quiet position, support of the prolai)se, and cold compresses. After hav- 
ing tried all sorts of pessaries for a long time we have finally returned, 
ftt least in the large majority of cases, to the old ring )>essary (Fig. 49). 
Tbo simplest possible apparatus is rendered noc'essarj' by the far.t that 
we have to deal chiefly with working people, who are in part not iut«lli- 
gent enongh, in ptirt are able to ^pend little time and money upon 
themselves. Apart from these considerations the ontinary round pessary 






appears to us to be the most serviceable. In some cases an oval pessary 
(Fig. 50) furnishes good results. A solid india-rubber instrument is 
Tery convenient, and is also ad vuntjigeous on account of its yielding char- 
acter, though this is very limited. The unpleasant feature is the ten- 
dency to decomposition, so that a discharge is usually produced. Pro- 
ohownik's hard rubber pessaries are very light, smooth and clean. 

Much depends upon the opening in the ring. As a general tiling the 
Opening should be large, though everything depends on the condition of the 
vaginal walls. If the latter are very corrugated and flabby, so that they push 
through the ojiening, the latter must be correspondingly smaller. In slight 
prolapse when the vagina is still rigid to a certain eitent, we can effect our 
purpose occasionally witH the aid of Mayer's rubber ring and lever pes- 
saries, which will be described later. The so-called eccentric ring pes- 
euies {Fig. 31) (with a non-central opening, the narrower rim correa- 
jionding to the side towards which the opening is place<l) are advantag- 
eooB in those cases in which the body of the utems, after its reposition, 
cnrrea strongly towards the concavity of the aacrom and can not be 
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brought in another position. Prochownik prefers them in general be- 
cause thej possess a thicker part which fits into the capaciouB vault of thu 
Tagioa, while the thinner part oorresponds hetter to the anterior portion 
of the vagina, where pressure upon the urethra and symphysis are to be 
aToiiled. 

Very good roBults are obtained, especially in isolated prolapse of the 
anterior vaginal wall (cystocele), from Schatz and Prochownik'a peesa- 
Ties (Fig, 63), which are provided with openings for the escape of the 
secretion. They are made of hard rubber. 

The inBtmments are introduced in the lithotomy position. With one 
hand the physician separates the labia, carefully pushes the hair aside, 
and places the pessary, which has been lubricated with oil or glycerine. 




[ obliquely within the introitus, so that the opening of the urethra is left 
nntouched. In its passage through the introitus the ring is pressed 
firmly against the perineum. With a somewhat rolling movement the 
ring ia then pushed nipidly through the introitus. When it is within 
tile vagina it is followed by a finger and placed in such a position that 
one surface is directed towards the posterior >'aginal wall. Special care 
must 1» taken that the posterior rim of the instrument is not situated in 
the anterior vaginal vault, and thas presses the cervix agaiust the eacrum. 

- If this happens the curved index finger is passed into the opening, grasps 
the posterior part of the ring, draws it down in order to free the portio 
Vaginalis, and then pushes it up behind the tatter. At the same time 
the anterior portion of the instrument may bo pushed upwards. Tiie 

I improper position is assumi'd more readily by small instruments. 

I the ruig is in position the tension of the vsgitial walls is examined. 
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This shoald not be great. Nor may tlie putient complain of consider- 
able pain, pressure on the rectum or bladder. She ia allowed to bear 
down and walk about, and an oxamination is then made. The patient 
most he kept under observation for a few days while she is attending to 
her usual duties. Lukewarm irrigations of the vagina with some disin- 
fectant should be made daily. The instrnment ia removed every 4 to 5 
weeks and cleaned, the vagina la examined, and the pessary again intro- 





duced. Ita introduction by tho patient or some ignorant midwife should 
be prevented. 

Gariei'a air pesaary consists of an oval rubber bag (Fig. 53), which 
JB connected with a tube (b) and a second bnib which is used to distend 
the first one. After the introduction and diatension of (a), the stop- 
cock nt (i) is closed, and the bulb (c) is then removed. 

This simple bag ia now replaced by ring pessaries of the ordinary shape; 
even the central opening is retained {Fig. 54). Some are anoonnected 
with a tube. They are either filled hermetically with air or are filled 
through an opening in the ring itself. 

These very elastic luatrunienta are ocoaaionally very useful in slight 



rolapsiis, in well-to-do patients, am) <!utiiig pregnnncy. The simple air 
y be introduced by the patient, eo that it need not be retained at 
Bight. 

The hyBteropliore, nombined with a pelvic belt, is intended to replace 
Qie ap|)anitus just doscribc-d when tlie prolapsus is bo great, and the re- 
ition or imperfections of tiie soft parte are so marked, that the ordin- 
^»ry iiistrnraents no longer find a aapport. Tlie belt is either inelastic or 
poHsesses a spring. When tliis no longer finds the necessary support, it 
miiy be provided with suspendera In Breslau's hysterophore (Pig. 55) 
elastic bands, which are faatenpd by means of buttons, pass anteriorly 




I »nd posteriorly from the belt. These nnite in a sort of disk, made of 
leather or rubber, from which rises a stem that supports the pessary pro- 
per. 

In Scanzoni's modification of Roser's ftpparatuH (Fig. 56) the pelvic 
belt poBsesseB a shield which corresfwuds to the edge of the symphysis. 
With this is connected a curved stirrup, the end of which, inserted into 
the Ti^ina, bears the pessary. The stirrup may consist of a steel spring, 
carrying a sort of oval cushion which is applied to the anterior vaginal 
wall, lifts the latter and jiresses it against the symphysis. Or the stirrup 
is composed of an inelastic metal rod, which carries any pessary desired. 
The stirrup may also be divided into two parts; the upper part, which 
is fastened to the cushion over the symphysis, may be moved up and 
down, I. e. lengthened or shortened by moans of a hinge. United to this 
by a Joint which permits of lateral motion is the metallic rod which sup- 
ports the pessurj'. 

The snme rules bold good concerning the application of these mstru- 
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mciits ns of simple pessariuB. The patients iiro kept under obsermtion 
for several ilays, and the hyateropliore is modified according to the results 
oi our examination. The belt, stirrup, spring or inelastic metallic rod, 
and particularly the pessary, must be adapted to each individual case. 
Our objects will often be attained if we take sufficient pains and carefully 
^instruct the patient in the use of the instrument. But this is not always 
true. Thus, unconquenibie obstacles are often create<i by very marked re- 
laxation of the vaginal walls, especially the posterior wall, and which is 
sometimes complicated by prolapse of the rectum. 

In such oases, aud also in very old people, in marked prolon^tion of 
the cerris (if an operation' is refiisefl), in prolapRe resulting from tumors. 




we may employ a simple perineal cushion. Those consist of viirionsly 
long (extending beyond the anus if the rectum is also prolapsed) and 
broad cnshions of wood, gutta jicrcha, hair covered with rubber and rub- 
ber balls distended with aii'. 

These cusluons are connected with a pelvic belt by means of straps and 
rubber bands. The cushion covera the introitus and perineum, and is in- 
tcndwi to prevent or at least impede tlie exit of the vaginal walla and 
utpruB from the vulva. A T. -bandage, to which a cushion or sponge is 
fastened, may be used as an imperfect substitute. 

Simple rubber rings, particularly the so-called Mayer ring (Fig. 570, 
and sometimes eccentric pessaries, aro employed in normal positions of 
the enlarged uterus, and also in versions and flexions, even if the ntcruft 
ba« not been replaced. The object sought for was to diminish, by means 
of a support, the symptoms which were caused by the weight of the en- 
larged organ, and to produce a certain degree of fixation of the uterus. 
It cannot be denied tliat Mayer's ring sometimes produces considerable! 
relief in cases of old enlargement with normal ]>08ition of the uterus, hut 
it IS difficult to give an accurate description of the cases in which this 
happens. But it will sometimes pay to make the application in simple 
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enlargement, which is associated with a feeling of bearing down, pains in 
tlie groins and small of the back. Furthermore, we have sometimes ob- 
tained decided benefit from the introduction of a ring in anteversions 
(rarely anteflexions), associated with enlargement of the uterus and annoy- 
ing pressure on the bladder, although the position of the uterus was not 
improved. Successful cases of this kind are not common. We remem- 
ber only two cases of pure anteversion of the uterus with enlargement, 
in which the result was a brilliant one, inasmuch as all the symptoms 
disappeared at once. In the menorrhagia of anteversions, with coincident 
enlargement of the uterus, the ring also appeared occasionally to have a 
favorable effect. 

It is also successful in some cases of retroflexion, with or without re- 
troversion, in which permanent retention cannot be secured. At least 
the subjective symptoms and hemorrhage are relieved in individual cases. 
We would here recommend simple rubber rings, in which the diameter of 
the cylinder constituting the ring is not too small. In using ordinary lever 
pessaries the relatively thin stirrup presses into the substance of the 
uterus, and thus increases the flexion or produces a groove in another sit- 
uation. In cases of unusual softness and flaccidity of the uterine walls we 
have seen good effects from eccentric pessaries, especially in checking the 
abundant hemorrhages. We attribute the good effects to the pressure 
and the consequent irritation, less to the often very slight rectification 
of the displacement. The introduction of a simple rubber ring filled 
with air, or a Gariel air-bag in the posterior vaginal vault, occasionally ex- 
ercises a favorable influence. Good effects have even been obtained from 
the introduction of small round cotton tampons or sponges. 

In parametritis and pelvic peritonitis, after the acute stage has run its 
course, great relief of the symptoms, especially of the pain in the back 
and alxlomen, and the bearing down, is sometimes produced, by the 
introduction of a pessary. This effect is probably owing to the fact that 
the sensitive ligaments are no longer dragged upon. In addition, the 
restoration of increased pressure within the vagina may also be advan- 
tageous, especially if the introitus is soft and the vaginal sphincters very 
insufficient. Under such circumstances tampons are first used, and then 
soft, yielding pessaries are introduced tentatively. Ring pessaries filled 
with air are suitable for sucli cases. 

The instruments under consideration are often employed because, in 
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certain cases, they render permanent the rcjioeitioii of the retroverCoU or 
retroflexed iiterua which bus been effected, by other means. 

The reposition of the displaced orgun may be ofTocted witli the finger 
or by means of inatruments. If the uterus Itas rigid walls tlio oi^un 
may sometimes be rejdaced by merely pushing the cervix, with tho 
finger, aguinst the sacrum. If this does not snfKci^, rectification of the 
)K>ftition by meana of jDombined manipulation becomes necessary. The 
position which wo have recommended for abdominal piklpation (trunk 
lionzontal, thighs fluxed at right angles to the couch) is especially eerrice- 
aWe for onr purpose. If necessary an auiesthetic may be administered 
in order to produce furtlior relaxation of tlio^abdominal walls. The 
liowels and bladder must be emptied. The finger which is introduced 
into the vagina cither pushes back the portio i-nginalis or first passes into 
tli« posterior vaginal vault and pushes the tumUis uteri upwards; after 
this has been done to a certain extent, the mauipuliition is performeil upon 
the cervix. The hand which rests on the abdominal walls attempts to 
reach the promontory of the sacrum with the tips of the fingers, searches 
for the fundus in this position or in the lateral jiortions of the pelvis, and 
th«n dttemptfl to reach the posterior surface of the body of tho uterus. 
This is pushed forwards, while the finger of tiie other hand pushes tho 
portio vagmalis backward. If the external hand reaches the posterior 
surface of the uterus, reposition is assured, provided that adhesions are 
not present. Reposition is effected still better if one or two fingers are 
introduced into the rectum, and tho thumb into the vagina. The former 
push the fundus upward and forw-uril, the latter pushes the cervix back- 
ward. The outer hand seeks tho posterior surface of the uterus and 
draws or pushes this forward. At tho same time we obtain positive in- 
formation concerning obstructions and adhesions. An anffisthetic must be 
administered in difficult cases and in sensitive individuals. A [lair of for- 
(-«[)8, wliich grasps the portio vaginalis and draws it downwards and Inick- 
wards, is very sen'icoable. This traction renders it much easier for the 
finger, which has been introduced into the vagina or rectum, to reach 
tiie posterior surface of the uterus and push it forwards. When this has 
betm dono the index finger in tho vagina, or the thumb {which has been 
introduced into tho vagina at tho same tiniu tltat the finger has been in- 
serted into the roctnm), pushes the cervix backwards and upwards. If the 
vails of the uterus are somewhat rigid, the organ may be replaced with tlio 
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loroeps alono, by drawing the cervix at first downwards and buckwRrds. 
then pushing it upwards and backwards. Reposition is sometinnes facili- 
tated in the lateral, latere -abdominal and knee-elbow positions. The 
outer hand then encounters greater difficulty in reacliing the posterior 
surface of the organ^ but this can usually be done. The assumption of 
the simple knee-chest position for spontaneous reposition or at least im- 
provement of the displacement, is not inadvisable, since it is apt to in- 
crease the retroversion. Tlie bladder and viscera sink and carry with 
them the cerrix, wliich meets with no obstruction. The promontory 
often oppostjs a change in the position of the fundus. If a Sims specu- 
lum is introduced, and tiio posterior vaginal is raised, the cervix is pushed 
towards the |)orineum and the fundus moves upwards. The entrunce of 
air into the vagina, which takes place at the same time, is not the cause 
but the effect of the upward movement of the uterus. Complete reposi- 
tion of the organ in the knee-chest })osition takes place with certainty 
only after pressure on the fundus through the rectum, or distension of 
the latter with water or air, or traction downwards and backwards upon 
the cervix with forceps. In individuals in whom, despite the mobility of 
the retroversion, a ring is not tolerated, the knee-chest jwsition should be 
assumed several times a dav for 5 to 30 times, and the anus distended 
with the finger or a small cylindrical s])eculum until the rectum is distended 
with air. In addition, ^ to 1 litre water should be introduced daily into 
the rectum in this position and reUiined as long as practicabhi. This 
also serves to secure soft evacuations. 

In diffrtnilt cases Schultze recommends temponiry dilatation of the cer- 
vix with laminaria, then introduction of the finger into the uterine cav- 
ity, and replacement by its aid. 

As a general thing the sound should not be employed to replace the 
uterus. If the retroversion is the result of flaccidity, the diagnosis and 
reposition are almost always very easy and the use of the sound superflu- 
ous. But in difficult cases, the condition of the ligaments and uterine 
appendages must first be determined by careful rectal exploration, before 
we may think of mechanical treatment. If such an exploration is maile, 
the uterus may bo replaced at the same time. But reposition with the 
sound does not end the matter. The hand uj)on the abdomen must then 
attempt to ])jiss to the posterior surface of the uterus, in order to convince 
ourselves that the organ is in proper position. In this examination a 
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part of the nianipalation tliai is rc()uii-tid by tlx.^ maQuul ru])osicioti is ' 
iieceasaiT- We couaider the sounii as never Buitttble for a tirst replace- 
ment. It is better to a(1mitustt;ruii iiiieuetliutic, after whii^b the uterus is 
easily restored to positioii, uuleas adlieBiou jiiid retraction of the ligaments 
render it imijOBsible. In very sensitive iiiiUviduals the use of the sound 
is permissible when the reimsition must be trequeiitiy repeated. But 
the methods described above will usually render this unnecessary even 
for the inexperienced physieian. The rupture of iidlioaions by means of 
strong steel sounds, as pei-formed by Erich, is to be utterly deprecated. 
Indeed, it may be doubtful wliother a fixed retroversion should be sub- 
jected to any considerable attempt at reposition, even by the hand alone. 
The displacement is very often owing to the fact that the jmsterior layer 
of the broad ligament is adherent to the posterior pelvic wall or that the 
degenerated tube or ovary is adherent posteriorly. In such cases an at- 
tempt would bo useless and not free from danger. Even when the body 
of the uterus is adherent to the rectum or other part of the posterior pel- 
vic wall, the results are generally unaucceBsful. The process is almost 
always extensive and severe, and the tubes and ovariea are very often 
affected. The uterine displacement is only a part-symptom, a sequel, 
which perhaps causes an aggravation of the svmptoms. But the latter 
are due chiefly to the other jathological conditions and will not be re- 
lieved by rectification of tlie malposition, indeed they may even be in- 
creased by violent procetlures. It is only when isolated bands of adhes- 
ions can bo easily separated and the tube can be recognized with certainty 
as undilated,^ lliat wo would recommend sei)aration of the adhesions by 
passing t)ie hand downwards along the jiosterior surface of the uterus. 

l{e])Osition usually converts retroversion into anteveraion, retroflexion 
into anteflexion. Hodge's lever pessary (Fige. 58, 69 and 60) furnishes a 
very good means of keeping the uterus ptrmanently in the new position. 
These pessaries may be made of cellulose, gntta percha, nickel, alumin- 
inm, hard rubber, thick copper or aluminium wire covered with rubber. 
Those of hard rubber are very'clean and smooth. The shape varies ex- 
tremely, but is, in general, an oval or elongated quadrangle with rounded 
angles. The horse-shoe shape, in which the penary is open anteriorly, 
has been abandoned on account of the pressure against the anterior vag- 
inal wall. The anterior and posterior parts often rary in width. If the 
pabic part is too narrow, it sinks deeper Into the introitus during vralk- 
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big And standing and thus produces a verj aniioring Beiisution; if the 
(pubic extremity is too wide, it presses the Tsgina too firmly against the 
KliDQeB, and thus is apt to prodnco necrosis from iirossure. The calibre of 
P the cylinder constituting the ring is often too small, and a deep fiu 





may then be pressed into the tissues. The essential feature of the instru- 
ment is the curvature of the anterior and posterior parts above the level 
of the middle portion. In some the curvature is in an upward direction. 




both anteriorly and posteriorly; more frequently the posterior part is 
curved upwards, and the anterior part is curved downwanls or remains in 
the plane of the middle portion. The anterior transverse piece may also 
have a posterior curvature, in order to avoid prosanre on the urethra. An 
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upward cnire of the anterior extremity ia apt to flox tlio urethra and thus \ 
produce difficulty in micturition. The degree o( curvature also varies I 
greatly. It may be bo marked at both ends, that a middle portion caaj 
hardly bo said to exist, or there is a very steep curve posteriorly, so that! 
tliie part is almost at right angles to tlm middle piece. I 

Different views are eiiturtnined concerning the mode of action of lever I 
iwssaries. Some believe that a lever effect is actually produced. A well- 1 
applied pessary is mainly supported by the elastic vaginal wall and the I 
le%T\tor ani. The middle piece ruceivca its support ou the posterior vag- I 
iBal wall (Emmet), or ou the latter through the medium of the levator aui | 
(Prochowiiik), and this forms the fulcrum. The intra-abdominal press- I 
nre, which acts chieSy through the anterior vaginal wall, pushes the long J 
anterior arm of the lever downwards. This is opposed by the resistunoe J 
of the tense levator ani, which acta upon the short arm of the lever in the I 
posterior vagina! vault. The portio vaginalis Is drawn backwards by the i 
upper extremity of the instrument and is forced behind the middle of the I 
pelvis. Contact of the pessary with the bones (symphysis, rami of the I 
pubis) does not come into question, according to Prochownik, and in- I 
deed must be carefully avoided, as it could not be tolerated by the pa- j 
tient for any length of time. I 

If the iKlvic peritoneum is in good condition and the vagina is elastic, I 
the pessary, kept in position by soft parts alone, may maintain the uterus J 
in its normal position. But such conditions are not common. Ou the 4 
contrary, in the retroversions due to relaxation, which form the principal I 
contingent for mechanical treatment, not alone the peritoneal supports of j 
the uterus, but the floor of the pelvis and the elasticity of the vagina have j 
suffered. The lever pessaries must therefore receive a certain enpiwrt 1 
from the ramus of the pubis, especially because, on account of the fre- i 
qnently imperfect closure of the introitiis, the anterior branch of the j 
pessary, if it were not applied to the bone, would be pushed through the i 
introitus during vigorous abdominal pressure, and would produce an ex- i 
tremely disagreeable se usation. i 

In such cases the anterior branch must possess a certain breadth or it j 

t even be curved upwards. If this causes pressure on the urethra, ] 

a curve may be introduced at the point of pressure. When, the pessary \ 

is snpportcil by the symphysis it acts by pusliing the portio vaginalis back- ,j 

vards the whole length of the instrument, on account of the tension of j 
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the posterior vaginal vault Special care must be takeu tlmt the vagina 
is not stretched too much transversely. Hence Emmet requires that we 
should be able to introduce the finger conveniently between the pessary 
and the vaginal wall. The posterior branch may not press against the 
junction of the cervix with the vagina, but must be situated further back- 
wards. Emmet determines the length of the instrument by measuring 
with the finger the distance from the symphysis to the posterior vaginal 
vault. This, less the thickness of a finger, corresponds to the length of 
the p388ary. 

The curvature of the posterior part in such a way that the greater part 
of it is applied to the posterior vaginal vault, favors its fixation. But 
this has its limits, and an excessively deep curve, which stimulates the 
ehistic reaction of the tissues too much, may destroy the desired i*esult. 
Wo have long discarded the use of instruments with extreme curves. The 
length, shape and breadth of the pessary must be adapted to the individ- 
ual case; hence we prefer those which are made of flexible wire, covered 
with rubber, because any shape desired may be given them. Much more 
cleanly and therefore decidedly preferable, if we possess them in suffic- 
iently largo numbers, are the hard rubber pessaries whose shape, after 
they are warmed, may also bo clianged. 

We will often l>e compelled to try various instruments and to keep the 
patient under observation for several daj's, in order to determine the ef- 
fect produced — whether it causes difficulty in micturition or defecation, a 
feeling of tension in the abdomen., etc. It is well to recommend the j>a- 
tiont to maintain the lateral, latero-abdominal or even abdominal ]>osition, 
at least for longer or shorter periods. The urine should not be retained 
too long, and soft evacuations from the bowels should be secured. Be- 
fore the patient is dismissed from observation, we must satisfy ourselves 
that the uterus is in a good position and that the instrument exercises 
no injurious pressure or irritation. 

It sometimes happens that the portio vaginalis, after a certain length 
of time, again passes anteriorly, because the previously tense vagina re- 
laxes, A larger pessary must then be inserted. But this is not often 
necessary if the first selection is properly made, and we have allowed pa- 
tients to wear the same hard rubber pessary for years. 

Various measures have been devised to retain the cervix posteriorly 
with greater certainty. 
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FrtHiiid recommended tlmt a somewhat thick leiid wire be imbedded in 
the anterior tip of thu os; at the end of 3 or 4 duys a Hodge's pessary is 
to be introduced and the wire fastened to its poBterior branch. 

Schultz devised an 8 pessary, in whose small posterior ring the portio 
TSginalia is inserted, bo that the cervix is not held biick by the vaginal 
tension but by tiiis ring. This pessary possesses the great advantage that 
it is comparatively short, especially if it receives a certain support ante- 
riorly at the Bymphvsis. It then holds the eenrix i)osterior!y for a dis- 
tance equiil to its own length, even if the vagina is flaccid. An injurious 




effect may be produced by constriction and consequent swelling of the 
lipB of the cervix. If the posterior ring is made large, iu order to pre- 
vent this, it is apt to exercise too much tension. Furthermore the point 
of the intersection of the 8 is too thick. Finally, those pessaries can 
hardly be made of any other material thun wire covered with rubber, and 
hence the decomposition and secretion are considerable. 

In other cases Schultze employs the so-called "sleigh pessary" whoso 
anterior extremity is curved strongly backwards, and, resting against the 
anterior woll of the cervix, prevents its approach towards the symphysis 
(Fig. 68). 

Thomas's jjessary (Fig. 62 n) is also recommended in diftiuult cases. 
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' The posterior extremity posseeees u very thick tranaverae branch (bulb| 
and is directed upwards at quite a sharp angle. The anterior cxtremitr 
nins into a sort of beak, which causes less annoyance within the introitiu 
than might be expected. The cur/ature of the pessary is very een 




able, BO that the beak rests well upon the rami of the pnbis, without pro- 
jeottng strongly into the introitus. 

Studley recommends a pessary, similar toHodge's, whose posteri 





tremity possesses a second, smaller ring, which rises 12 to 15 mm. above 

the arms of the larger one. The small ring incloses the cervix (Fig. 63). 

The anterior vj^nal wall is sometimes very flaccid, or cyslocelo may be 

present; and while the tension of the posterior vaginal vault suffices to 
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fix tlie cervix posteriorly, the anterior vaginal wall piishes down between tlie 
brancbes of the peesary. This drawback may be remedied by using a 
pessary with tliicker arms or curving the anterior branch upwards. If 
this proves iuHufRcient or is not tolerated, a rubber diaphragm may be 
inserted between the anterior branches. 

Profuse vaginal secretion is especially observed after the use of wire' 
pessaries which are covered with rubber. Cleansing injections, to which 
an astringent or disinfectant is added, should be ordered once or twic« a 
day. 

Pressure neeroses and ulcerations demand special attention. The pre- 
disixtsition to these clumges varii's extremely. We Imve sometimea seen 
the vaginal walla thickened around the branches of the insinimont and 
ereu ulcerated beneath it at the end of a few days, although the pessary 
vae not too large and the tension of the vaginal walls did not appear to 
be unduly great. In other cases no injurious effects of this charaoier 
were noticed even after the instrument had been used for years. But 
aymptome of pressure necrosis occasionally appear without special cause 
after the inatniment has been well tolerated for a long time. We must 
therefore be extremely careful. Increascil secretion, which is tinged with 
blood, is often an indication. The jwtient must bo warned to consult 
the physician immediately, if this occurs, or to remove the pessary forth- 
with. A better plan, though not always practicable, is to make frequent 
examinations, in order to prevent the occurrence of the lesion. 

The instruments are sometimes not tolerated, masmuch as pains in the 
back, abdomen, rectum, etc., set in, or pre-existing pains are increasei]. 
This may be the result of abnormal nervous irritability in very sensitive 
women and particularly in virgins. The instrument should then be re- 
moved and again inserted at the end of a certain length of time. If the 
second attempt proves useless, this plan of treatment must be alumdoned. 

The pains may also be tlie result of inflammatory conditions. In not 
a few cases the median portion of Douglas's folds is found thickened, tense 
and painful, even if the proper instrument has been selected. The pea- 
sary mif st then be removed forthwith, and the ordinarj- treatmen t aflopted. 

In other cases the cause resides in n diBplaced ovary, which retains its 
position, even though that of the uterus is normal. Pessaries iiave been 
devised whose posterior branch is very thick, like that of Thomas's instru- 
ment, in order to act as a sort of cushion and support for the ovary. 
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Tlie frequent assumption of the knee-chest position has also been reeom. 
mended. But as a general thing treatment with pessarieB must be aban- 
doned, especially if the ovary is adherent. 

Unilateral retraction of the sacro-uterme ligament may give rise to pain 
on account of the pressure of the pessary^ and may also cause a restora- 
tion of the malposition on account of the deflection of the cervix. Hence 
the pessary is bent toward the side of the retraction^ but not infrequently 
we must abandon treatment with pessaries. In very sensitive patients, 
but especially in virgins, even a well-chosen instrument may not be tol- 
erated, intismuch as it immediately gives rise to extremely disagreeable 
sensations. 

In an elderly woman, in whom a lever pessary had been introduced on 
account of retroversion with moderate cystocele, a cancer of the vagina 
was detected. The nodule originated exactly at the point at which the 
anterior branch pressed the vaginal wall against the descending ramus of 
the pubis. As primary cancer probably has never been observed in this 
region, we think that the pressure must be regarded as the exciting 
cause of the neoplasm. 

The lever pessary is indicated in all old retroflexions and retrovereionB^ 
unless special circumstances contra-iiidicat(^ its use. Recent displacements 
especially if they have developed during and after the puerperal peri 
should first be treated bv other means. 

Marked flaccidity of the vagina requires preliminary treatment. 

there is rupture of tlie perineum, or a prolapse of the vagina, an operatic ^^^ 

must first be performed in some ciises. Notable changes in the port 
vaginalis (elongation, cervical catarrh, marked erosions), also require p 
liminary treatment. Among affections of the body of the uterus, laf— ^^ 
tumors do not permit the application of a pessary. On the other h»^^ ^ 
small fibromata, congestion and endometritis of the body of the utef^ -^^ 
by no means constitute contraindications. These conditions, particula^^^^ - 



10 



congestive swelling of the uterus, are almost always improved by the * 
sertion of the instrument. 

However advantageous the treatment with pessaries may be, so far 
regards the n»lief of many sympti^ms and sequelae' of displacements^ ^ 
rarely produces complete recovery. Many attem])t8 have been made ^^ 
secure for anteversions and anteflexions the favorable results obtained b/ 
the use of i)e8saries in retroversions and retroflexions. 
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fly Hewitt employs his so-called cradle pesBary, wlioae form and 
mode of application are sufficiently explained in Fig. G4 and 05. 



^^^Jlair 




bit neea a Hodge's pessary to whoso posterior branch is fastened a 
Mcocd ring. This is extremely concare superiorly, so that the anterior 






"Wneh pushes the ant*rior vaginal vault upwani to a marked degree, and 
tliii* also pnshes the flexed liody of the ntems upwards (Fig. 66). 
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Studley applies to the anterior part of a short pesssary (the vagina 
should not be extended^ in order that the anterior vaginal wall may 
readily stretch) a short rod upon a small cushion^ which is intended to 
hold up the vaginal wall and the body of the uterus (Fig. 67). Peaslee 
used a sort of cradle pessary. Thomas has also devised several anteflex- 
ion pessaries. 

Hitherto this plan of treatment of anteversion and anteflexion has not 
found many adherents. 

Intra-Uterixe Pessaries. 

Like many other therapeutic methods, treatment of uterine flexions by 
means of pessaries, which are introduced into the cavity of the organ, has 
liad a very changeable fate. Extolled enthusiastically, then entirely dis- 
carded, again brought into vogue, and then again fallen into discredit, 
this plan has nevertheless maintained its position until the present time. 

Beigel is a decided advocate of this plan, but there are also numerous 
opponents, and some even discard it entirely. 

The intra-uterino pessary consists essentially of a rod which is intro- 
duced into the uterine cavitv. Since this rod would either fall out of the 
womb or penetrate more deeply into its cavity, it receives a so-called sup- 
proter. This support lias also been sought by means of splitting the rod 
in two along its long axis, both branches acting as a spring. The pes- 
sary maintains the normal shape of the uterus, but its position may re- 
main abnormal. Hence, a pessary which improves the position of the 
uterus is often employed as a supporter, and the rod is fastened to the 
latter, either firmly or with a certain degree of mobility. In other cases a 
pessary or other instrument for improving the i)osition of the uterus is 
employed in addition to the uterine rod and its sup|)orter. 

The simplest apparatus consists of a straight or more or less curved 
staff of ivory, horn, hard rubber or some more yielding substance, such 
as the fenestrated end of an elastic catheter or a solid bougie. The staff 
is solid or hollow, and provided with openings for the escape of secretion. 
The latter possesses only an imaginary advantage, inasmuch as the canal 
' is soon occluded. Indeed, the stagnant secretion may decompose and 
set up mischief. The staff is fastened to a button or small disk (Fig. GS, 
(ly b, c). The button should not be too small, in order to prevent its 
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eliding into the cervical canal. This has happoued whilo using Braun'a 
hard -rubber pesHariea, 

These instruments often sufiice in iinteflezionB, especially those associ- 
ated with a certain degree of antevuraion, and also in llioae cases in which 
the vagina is quite resisting, so that tlic instrument tiiidg a support upon 
the posterior vaginal wall. 

In retroflexions, cspocially those which are associated with retroversion, 
and in anteflexions with a flabby vagina, the inKtrument is apt to fall out 
unless, as sometimes happens, it is firmly gras|)e<I by the contracted and 
swollen uterine walls. Uencu the disk has been mode larger, and a 



Mayer's ring, a tampon or simple rubber ball, has been place<l beneath it 
as a support. Beigel has connected tiio staff directly with a rubber bidl. 
Schult^e passes the staff through the smalbr opening of u lever pessary. 
Wright's spring pessary prevents the escape from the uterine cavity in 
many cases by the separation of its branches (Fig. 69, ABC D). 

Attempts have been made in various ways to give to the uterus, which 
has been straightened, a normal position, i'. e. to relieve co-exiating ante- 
Tersion and retroversion. The introduction of tampons of cotton or 
charpie, in retroversion in front of the supporter, in anteversion behind 
it, requires frequent changes and is very complicated. In retroversion it 
appeara simpler to introduce a Ilodge's pessary or some other instrumeut 
which is nsed in this displacement; the pessary need not be in direct con- 
tact with the staff. After the jiessary has pushed the cervix backwani, 
the button or disk of the staff is supiiortod upon the posterior vaginal 
wall. Our object is attained more completely by uniting the staff with 
the pessary and employing the latter as a supporter. In accoi'danoe with 



I tbiB idea was devised K. Martin's dangerous instrumont. consisting of a 
r wooden ring, in the middle of which the staff is fastened by a spring and 
I hinge in such a way, that it may incline to one side and may be raised to 
I a right angle, but cannot move towards the other side. 

The more recent instruments are moditioations of Uodge's peseary. A 




firm rubber band is stretched across the branches of the ring n 
tremity. The stalf is faeteued to this band by ft screw (Studley'B p 

i-'ie- Tl). 

The staff of all those instruments should not be too long, m order tliat 
its tip may not reach tlie fundus of the uterus. The length of tlie uterine 
cavity should Ite mciisured with the sound, and the staff shoul J be 1 to 2 cm. 
shorter. But it must piss a cousidcrablo distance beyond the internal os. 
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since otherwise a flabby uterine body might fall across itfl tip. The staff 
BkoitUl uot be so thick that force ia requisite to pass it through the cur- 
Tical canal; its tip must be well rounde<1. In marked fluxious the staff 
should be somewhat bent, or of sucii a character as to bend of itself. Apea- 
Bary or spring regulator may not !je too largo and must allow tho uterus a 
certain degree of motion. 

The instrument is introduced in the following way: Brauu'a pessary 
and Wright's spring peaaarv are provided with a special ap]»aratu8 for in- 
trodnction, a sort of sound upon which the staff ia situated and from 
which it can be removed after insertion. Uther instruments are applied 
with the fingers. This is done in lithotomy, lateral and latero-abdomtnal 
positions. The index finger is applied to the os, the tip of the staff, 
whose disk is grasped by the other hand, is carried along the finger to 
the OH and then pushed along. In retroflexions the index finger, placed 
in the posterior vaginal vault, may somewhat elevate tlio uterus. In an- 
teflexion combined with antevorsion the portio vaginalis ma^be pushed 
somewhat forwards. At the same time the button must be pushed 
strongly upon the posterior vaginal vault towards the sacrum. Obstruc- 
tion at the internal orifice may tw overcome by lateral movements. 
Winckel recommends, particularly in marked antefiexion, that the sound 
bo introduceil, tho portio vaginalis pushed towards the symphysis, and 
the staff then introduced along the sound. The staff may also bo intro- 
duced to a certain distance alongside the sound, and the former then 
pushed in further as the latter is withdrawn, inasmuch as there is rarely 
room for both instruments. 

The best and gentlest plan consists in exposing the os, by tho aid of 
Sims's speculum, grasping the anterior lip of tho cervix with forceps and 
drawing gently downwanls, and then inserting the staff. If noooasary, 
tho sound may be previously introduced, partly for diagnostic purposes. 
partly to rectify tho malposition. , 

It is more diCRcult to introduce instruments which are intimately con- 
nected with a vagina! pessary. If Simpson's or Martin's so-called "spring' 
regulator" is used in retroflexions or retroversions, the staff, turned back- 
wards, is introduced into the os, the pessary gradually pushed deeper 
into tho vagina, until tho stjiff bus entered the uterine carity, and the 
entire [jeseary then turned around. After tho rotation of the pessiiry the 
tlaSf, which had been turned backwards, only permits of motion anto- 
Voi,. I.-Q 
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riorly, and the restoration of the retroversion is no longer possible. In 
antefloxions the pessary is introduced with the staff turned more or less 
forwards. But it is often very diflBcult to introduce the instrument 
sufficiently far to bring the staff into the canal^by pressing the pessary 
back along the posterior vaginal wall. The pessary is then turned in an- 
other direction, so that the staff can no longer turn forwards, but only 
backwards. Equally difficult is the introduction of the staffs which are 
a]){)lied to a rubber band fastened between the branches of a lever pessary. 
We may use a sound whicli is introduced into the lower perforated part 
of the staff, as in Studley's intra-uterine pessary. In those cases, in which 
rectification of the i)osition of the uterus becomes necessary after the rec- 
tification of its shape, it is ])est, as a general tiling, not to employ ap- 
paratus whose parts are firmly united. In addition to the staff we may 
use a suitable pessary. If necessary this may be provided wuth a rubber 
diaphragm which supports the staff or its disk-shaped or button -shaix^ 
£Ui)})orter. 

After the application of the instrument the patient must remain in bed 
for several tlays, and the physician must satisfy himself by occasional ex- 
aminations of the proper position of the api)aratus. At the same time 
the bodily temperature should be examined. If it is elevated or pains 
are present, which are not purely neuralgic and a<5Company the uterine 
contractions, Init are indicative of an inflammatous condition, the intra- 
uterine pi»ssary must be removed at once, and the patient treated as if she 
were sulTering from beginning peritonitis. Or if any persistent 2>ains are 
present, it is best to desist from this plan of treatment. If there is no 
])ain or rise of temperature, the patient is allowed to return gradually to 
her usual occupations, but must avoid all extremes. AVinckel and 01s- 
hausen have reported cases in which conce])tion occurred while an intra- 
uterine pessary was worn. On the other hand a case has been reported 
in which coitus wius followed by peritonitis. Special attention must be paid 
to the menstrual period. Violent pains set in occasionally at such times 
and necessitate the removal of the instrument, although it may be well tol- 
erated in the intervals. 

Swelling of the cervix and also of the body of the uterus is a quite con- 
stant result of the use of the instrument. This is recognized by the tur- 
gescence of the lips, and their close apposition to the staff, which is firmly 
grasped. At the same time there is increased secretion from the mucous 
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^HnOibriine. The meusPE are often premature and are more nopious tlian 
uorniul. Metrorrhagia may alflo apjiear, This congestive condition often 
changes at a later perioil, and we may even notice diminution in the size 
of the preriously enlarged uterus, diminution of the Becretioii, of the dys- 
nienorrhcea and loss of hlood during the menses. Casee have also been 
rt-ported of disappearance of tlie concomitant and pressure symptoms, 
which are produced by the anomaly in the jjositiou and shaije of the 
uterus, even of favorable structural chaiijies in tho orgjin, such as har- 
lieniDg of the previously very flabby and soft uterus. Permanent relief of 
the anomaly even after removal of the pessary has also been reporti-d, 
either with or without tho occurrence of conception. 

On tiie other hand mention is made of numerous cases of puhacute peri- 
metritis and parametritis, and even of acute (sometimes fatal) periton- 
itis, which set in either after tlie first introduction or after the second 
one, although the previous one may have produceil no notable symptoms. 
It ia a noteworthy fact tliat, after the instrument has been well tolerated \ 
for a long time, bad results sometimes sot in without any specijd exciting 
cause. Accidents have been reiiorted even in recent times, although 
more suitable apparatus is now employed. 

The following indieations are mentioned: 

1. Anti^rior or Posterior Flexiims. — The questmn whether the use of an 
intra-uterino p^aaary may be beneficial in such conditions is qmckly de- 
cided in the negative for him who denies every direct influence of tho 
fiexion. 13ut there can be no doubt tliat flexion causes compresi;ion of 
the return ^-essels, that passive congestion aTid tissue changes may be pro- 
duced in this way, and that tho escape of secretion and the entrance of 
eemon are interfered with. That this does not happen in every case 
proves notliing, inasmuch as the changes may be compensated by other 
favorable conditions. In like manner flexions occasionally give rise to 
even very considerable nervous disturbances, although the co-existing 
structural changes, (larticnlarly tho condensation and retraction of the 
connective tissue, also ]ilay a part in their etiology. The significance of 
the flexion in such cases is shown by the fact that the neurosis disappears 
with the rectification of the position, although this does not affect the 
tissue changes. A means of restoring the normal slnipe is therefore de- 
sirable, and this is tnie.ao much the more because we are often unable to 
relieve tho second factor, the structural changes. But unfortunately the 
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uterine pessary is not devoid of danger, and since it rarely produces a 
radical cure, we will be but little inclined to run the risk of a not incon- 
siderable danger for a usually temporary success. 

Nevertheless we believe that, if severe symptoms are shown to be the 
result of the change of shape, a cautious trial of the instrument should 
be made after all other attempts to remove the causal Actors of the dis- 
ease have proven useless. As a matter of course this does not hold good 
if the flexion is the result of incurable adhesive processes or developmental 
anomalies. Those cases also need be considered in which the flexion is 
maintained by changes in the shape of the organ, after all other causes 
and complications have been removed. Thus, in anteflexions, after re- 
lief of retraction of the sacro-uterine ligaments, A trial may be made in 
retroflexion if no adhesions are present, and if the uterus still presents a 
posterior flexion, despite correction of the version by a pessary. Whether 
a staff shall be inserted in flexions associated with marked flaccidity of 
the uterine tissue, will be considered in the remarks on the next indica- 
tion. 

2. Incomjihte Development of the Uterus or Atrophy with scanty Men" 
str nation or Amenorrhcea, — Mechanical treatment has been adopted in 
infantile uterus or uterus pubescons (Puech), during and after the period 
of puberty, or in the so-called super-involution after child-bed. This 
may be done in those cases alone in which the condition is local and not 
the result of general nutritive disturbances. In the latter event, the 
general disturbances must first be relieved. To this category belong 
flexions with great flaccidity and poor nutrition of the uterine walls, such 
as are found not infrequently in chlorotics. As a general thing, however, 
the relief of the chlorosis is the main indication, and after this has been 
effected, there will usually be no further necessity for mechanical treat- 
ment. 

3. Stenosis of the Cervix. — In order to produce permanent dilatation, 
an intra-uterine pessary may be introduced from the start, or the canal 
first dilated by means of tents or by operation. Fehling introduces glass 
staffs, provided with lateral fenestra?, immediately after operation. As a 
general thing, the pessaries are employed very little for dilatation of the 
cervical canal. The contra-indications are: recent inflammatory conditions 
of the uterus and its appendages from adhesions which are not easily 
stretched, tumors, recent flexions after child-bed with imperfect involu- 
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tiou, endometritis of tlie body and cervix, erofiiona, kotpitie, menorrliagui 
and metrorrhiigiii. 

Vaginai. TAiii'orrs. \ 

Vaginal tampons aro indicated chiefly in hemorrhages. Thus, they 
are nsed as pjilhative ineasureB in menorrhagia and metrorrhagia follow- 
ing Bub-involntion, uterine congestion, new growths, set-ondary bemorr- 
liages after operations, such as amputation of the cervix, application of 
leeches to the portio vaginalis or vagina, and scarification of the fortio 
vaginalis. 

Such applications of the tampon will be discussed in suhsoquent chap- 
ters, bat we may here remark that, after the more important o]ierationatha 
hemorrhages are usoally checked much more effectually and safely in 
otiier ways. 

Vaginal tampons are applied in flexions and versions in order to main- . 
tain the effected reiwaition, and espeoialiy as a preliminary measure, be- 
_ fore a pessary is permanently introduced. Bozeman recommends a cer- 
tain form of tampon, which will be deseribeii later in detail, in all peri- 
touitides and parametritidea which are associated with flexioua and rer- 
Bions. 

In kolpitis wiih severe congestion, desquamation of the epithelium and 
acid secretion, tampons are introilitccd in order to prevent the contact of 
raw surfaces, friction, and adhesions. The same object is sought in in- 
juries, tranmatic excoriations, operations for stenosis and atresia of the 
vagina. Bozeman describes a prelirainar}' treatment, by a special form 
of tamjwn, for vesico- vaginal fistula. This measure is especially adapted 
for narrow vagina, cicatricial bands and retractions. It will he described 
in the section on urinary fistulie. After oiierations on the cervix a tam- 
pon is introduced in order to retain the dressing, or to prevent the escaiM 
of tents or intra-uterine peesaries, and also to give the nterus a normal 
position after the pessary has been inserted. The tampon is often em- 
ployed for the ajipHcation of medicaments in the form of solutions, oint- > 
ments and powders. Finally, SchultKe employs the tampon ns a means 
of diagnosis in endometritis. 

The best material for tampons is ordinary or absorbent cotton. The latter 
ia employed when the tampon is to bo thoroughly soaked in a medicated so- 
lution or when it ia intended to absorb secretions and blood. Its shape 
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varies according to the object to be attained. For example, if the vagi- 
nal walls are to be kept asunder, a sort of elongated cushion is made. 
The tainpou is usually spherical or ovoid, and larger or smaller according 
to the width of the vagina and introitas and the object to be attained* 
As a geneml thing it is better to use a greater number of tampons than 
too largo ones, if the latter are introduced with difficulty. They are in- 
serted with the aid of a cylindrical or bivalve speculum, into which the 
tampon is introduced and then pushed with a pair of forceps beyond the 
speculum into the vaginal vault; if necessary, the first tampon is followed 
by a second, third, etc. The vagina may also be tamponed without the 
aid of a speculum. Two lingers are inserted in the introitus and press 
down the posterior vaginal wall. The tampons, which should be of small 
size, are then passed along the fingers. 

The application is facilitated by smearing the tampon with fat, oil or 
vaseline, to which disinfectants may be added, as required. 

The tampon may bo removed by the physician or patient. The former 
easily does this with a pair of forceps which are introduced under the 
guidance of the index finger. Otherwise they can only be removed by 
means of a thread which is fastened to each tampon. Either each tam- 
pon is provided with a se])arate thread or they are all fastened by a single 
thread, at a distance of about 15 cm. from one another. If the former 
plan is adopted, we are apt to pull first upon the higher tampons, while 
this is obviated by the latter plan. 

In uterine hemorrhages our object, as a rule, is merely to fill the vag- 
inal vault. Two to six tampons of the size of a walnut are generally em- 
ployed. The first one, which is often provided with an astringent fluid 
or |X)wder, is placed against the os uteri. The others are then introduced 
in the various parts of the fornix. Excessive distension is to be avoided, 
since the stretching of the vagina and particularly the separation of the 
OS may even have an injurious effect on the hemorrhage. It is best to 
leave the lower part of the vagina free. The patients are especially an- 
noyed by distension of this part; they are unable to micturate and ex- 
perience unpleasant sensations. The tampon should not be retained 
more than 12 to 24 hours. 

In versions and flexions the tampon is pushed into the position of the 
displaced body, in order to lift it into another direction. The attempt is 
often abortive, because the tampon is displaced and becomes soft. The 
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tampon is also apt to produce n ilispliicement of tlK> cervix which is 
favorable to the desirwl rectification. 

In order to (lemoustrate the existence of endometritis n tampon of 
absorbent cotton should be moisteneii, according to Schnltzc, with glyce- 
rine, and its surface freely bathed in a 25 per cent eolution of lannin and 
glycerine. This is applied to the oa uteri and removed at the end of 2i 
hours. Normal secretion appears as gelatinous clumps of transparent or , 
slightly cloudy mucns. Pus is distinguished by its conaistenco, opacity, 
and yellow or greenish color. Tlie microscopic appearances are deci- 



liozeman's method in old perimetritis and imrametritis, retraction of 
tha ligaments and consequent uterine versions and flexions, appears to us 
to be important and very worthy of trial. We also olisorved good ctTects 
when the remains of exudation were present and the mobility of the organ 
was impeded, but versions and flexions were not present, Bozeinan rec- 
ommended his plan particularly in such cases. The favorable resulta de- 
pend partly on the compression, partly ou the gradual distension, as a 
result of which the pelvic organs again become more movable. The im- 
provenient in the position and shape of the aterus is also a factor. Boze- 
man extols his methoil, particularly when the ovaries are displaced or even 
adherent. 

In posterior versions our chief object is to stretch the vagina in its 
longitudinal axis and laterally, but not much in the sagittal direction. 
Therefore specula should be employed which act laterally— for example, 
Hoaeman's or Neugebaucr'a. In addition the posterior vaginal is slightly 
distended with air. A tampon of the size of a walnut, wliich has been some- 
what flatl'ened with a pair of forceps, is now shoved into the apex of the 
posterior fornix; then one or even two more are placwl alongside the first 
one. One will suffice in the sagittal direction. It is astonishing how 
many tampons can bo introduced in this way without annoying the pa- 
tient, or giving rise to difficulty in micturition or defocjition, if the pro- 
cedure is carried out strictly in accordance with Bozeman's recommen- 
dations. 

In anteflexion the first tampon is placed in the middle of the anterior 
vaginal wall, and the vagina must be etretctied in the sagittal direction. 

Tampons of linen bjindages or strips, cliarpie, and sponge are less ser- 
viceable than those of cotton. The introduction of a rubber bag, as is 
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I done 80 fmciuently in obstetricB, is ic-as jiructicable, especially if the foruii 
V of the vagina is to be distended oa uniformly as possible. 

In order to permit the patient to introduce the tampoiia Sims devised 

' ft tampon-placer (Fig, 72) an oval metallic cup, open above, into which 

the tampon is placed, Tlie hinge, by means of which one half the cop 



can be Bonarated from the other half, is not absolutely necessary. The 
Gup is fastened to a metal tnbe, in which are a rod and piston. When 
the cup reaches the vaginal vault, the pistou is driven home and the taiii' 
pon pushed out. 

The Application of the Actual Cautery and Strong CAUPnca. 

The actual cautery is applied particularly to the cervix, eapecially the 

« and surrounding parts, but also higlier up in the cerrioal canal. In 

rarer cases it is applied to the vagina and external genitals or to the in- 
terior of the body of the uterus. It is employed in epithelial prolifera- 
tions of the [lortio vaginalis, glandular and papillary hyperplasia (erosions) 
ffith co-incident hyiierplastic processes in the deejier portions of the cer- 
Tical wall. It is also used particularly in soft swelling of the )>ortio 
vaginalis, with ectropium of the uterus, such as remain behind in sub- 
involution of the uterus after delivery. If the erosion is situated ons 
hard base and the lips are very firm and resistant, less is to be expocttid 
from the actual cautery, although even then it has been employed by some 
in a less intense and fleeting way as a sort of stimulant. 

t has also been recommended in recent times, especially in the shape 
of ignipuncture, in simple hyperplasia of the vaginal portion without str- 
called eroeion. It cannot be denied that rapid resolution usually follow^ 
in the softer forms, which are left over after child-bed, but tliis may al«y 
be effected in other ways. 

In obstinate cervical catarrhs with loosening of the mucous membrana 
and profuse secretion the actual aiutery is an admirable remedy- 

It is extensively used in cancer of the cervix as soon as It ulcerate& 
The object desired is to produce rapid destruction of the gradually de- 
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generating portionH of tlio tumor, and tlniB to keep the baae of the uloor 
cleaner for a loiigfr or ehortor time, to diminish the foul odor, the ichorous 
discharfre, and the hemorrhuge from the fungous proliferations. In this 
way the patient ie spared the te<]iouB gangrene und loss of blood, and a 
protracted period of comparatively good health secured. In many cnaes 
It is beet to f^move the proliferating fungous masses and the thicker 
necrotic parts with the curette before applying the cautery. It is evident 
from these remarks that this measure is purely palliative in such cases. 
It should not be employed, therefore, before the destruction of the new 
growth has progressed eoneidarably, or if there ia merely a modentte 
ulceration, even though "be cervix is considerably infiltrated. The cau- 
tery would then protlucc very extensive and rapid ulceration, which per- 
luips would not have occurred until a later jteriod. Moreover more radi- 
cal treatment is often indicated under euch conditions. Even in 
piwnsive ulceration it is best to destroy only those parts which are about 
to undei^o degeneration, and especially the fungous proliferations, but 
not to penetrate too deeply into the healthy or even the swollen and infil- 
troted tisanes. If the cautery is applied too deeply, too frequently or at 
too high a temperature, not alone is the previously mentioned had effect 
produced, but normal vessels are apt to be caiiterized and thus other 
.2x^^mOetaticB become necessary. The measure is c On tra- indicated when the 
k:x. Iceration has ad vanced too far towards the peritoneum or bladder, since the 
ci^^anger then arises of opening into the abdominal cavity, bladder or rectum. 
Ttio actual cautery has also been emplrtvc) in cancer of the vagina aiul 
? ^^i^liTnal genitals for the same purposes an in cancer of tlie neck of the 

U IS also use<l in those cases in which, after extirpation of the cancer 
'~ -ith the knife and scissors, we desire to destroy the remains of the new 
-^L owth or to check hemorrhage continuing after the operation. Nothing 
^^^ n be saiil against the attempt to secure the former object in this man- 
^- ■' IT if we think it is unattended with danger, and, of course, it is very 
II * "UBfactory li the second object, the chocking of the hemorrhage, is also 
»''*-*«med m this way. But we possess more reliable hsemostatic remedies 
'*^*- such cases than the cautery. 

Tlie actual cautery has been applied to the body of the utenis merely 
*^ ut experiment. Speigelberg applied it to the inner surface of the cor- 
Ptu nten in hemorrhages, but seems to have abandoned the method. 




138 OENESAL AND OPERATIVE GYNEt'OLOGY. 

A contra- in ilicat ion to its employment is the existenoo of acute inliam- 
matory conditions near the uterua, or of cystitis. 

The application of the actual cautery to the cervix ia often followed bv 
a not incODsidemble awelllng, which also extends to adjacent parU and 
thus may give rise to dysuria and ischimia. The exfoliation of the es- 
char is usually slow, unless very soft parts of a tumor arc- atone iiunijia- 
lat*!d. At first it is accompaniet) by some disciiarge of blood, occasionally 
by iL considerable hemorrhage, and by a serous fluid, resembling meat 
broth, containing black necrotic particles. The diacliarge afterwards 
becomes purulent. Compieto healing, such as occurs in non-muligniuit 
conditions, requires 4 to G wooks. Injurious ^ectsare rarely ubeerfed, 
and notable irritative and inflammatory conditions are very exccptioital 
But it is always best to keep the patient in bed for 3 to 5 days, if the 
cautery has been applied vigorously. Stenosis and even atresia of the m 
and cervix nteri have been described among the later Bequolie. Hemw 
the process of healing must be watched if the cautery has been applied 
deeply in the canal or vigorously to the immediate neighborhood of the 
OS uteri. But even very active applications rarely produce deap deetm> 
tion of the mucous membrane. The latter romainfl entirely or partlyin- 
tact, and after healing has a normal ap])earance. 

In order to employ the actual cautery, a chafing-dish and bellow* or» 
good alcohol lamp with a stand and a sufficient number of variond/ 
shaped irons may be recommended aa the simplest and most practicaU* 
apparatus. They posssess the one disadvantage of frightening tb* 
patient. Irons with rnodenitolv large, round tips and others with point**" 
ovoid, narrow tips, for the cervical canal (Fig. T3) are amply sutBoiooV 



The protection of the vaginal walls and fxtornal genitalia is an import*^ 
point. This is best secured by the introduction of a cylindrical woo*J 
speculum, though the latter often prevents sufficient exposure of t^ 
diseased surface, particularly in markod hypertrophy of (he anterior ^ 
a cancers. We must then use a hard rubber Sims spcculam an*^' 
wooden or hard-rubber depressor. If there is marked secretion from ^^ 
diseased surface it must first be dried with a sponge or cottou. Af 
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til* applicAtioii tlio pylindrica! siweulnm may be filled with cold water, or, 
if Sims'a Bjtcculani lias been used, a streum of water is poured ui>on the 
portio roginalia under fui'blo pressure. Gusserow recommends Miitthieu's 
double- walled speculum: a tube, which is connected with a vessel filled 
with ice-water, lends into the space between the walla, and another is in- 
BerUiJ for the escape of the wiiter. 

The application of galvanocaustic apparatus is too complicat(*d to be 
nsed extensively. Paquelin's Iherniocuutory, on the other liaud, is very 
widely used, because it is very convenient, and, unlike galvanocaustic ap- 
poratna, is not apt to get out of ordiT. The platinum tips have a needle, 
(dub, round, coin or knife shape. Its more circumscribed action should 
be regarded as an advantage rather than a disadvantage. But the tip 
connection is apt to l>ecome covered in a little while with a layer of half 
burned tissue, which prevents or at least interferes with the further 
action. In the majority of cases, however, the thermocautery proves 
safficitfnt. 

The use of strong chemical eaustirs has passed recently into the back- 
ground when compared with the actual cautery, with the exception of 
the nitric acid applications previously described. Caustic (wtash or a 
combination of potaeh 5 [jarts, and lime 4 parts, was ntmch employed 
iormerly for the cauterization of the portio vaginalis in hyperplasia, ec- 
tropium, etc. It is much moredifficnlt to limit its action, and the protective 
TtLeaaures are occasioDally insufficient to prevent the liquefied civustic from 
injuring surrounding parts. The portio vaginalis is expoeed with a cylin- 
drical specnlum, a semi-circle of cotton moistened with vinegar placeii be- 
tween the rim of the speculum and the lower Up of the cervix, the stick 
of caustic grasped in a porte-caustique or pair of forceps, and then 
painted over the parts. After the application weak vinegar is poured 
into the speculum. 

Strong fluid caustics, particularly nitric, chromic and sulphuric acids, 
are much more fretjuently employed at the present time. The adjacent 
parts are protected with cotton or linen. A glass rod or brush is used 
for the application, bat care mast be taken that too much acid does not 
cling to the brush. After the application the remainder of the caustic ia 
absorbed by cotton or a sponge, and, if necessary, an alkaline carbonate is 
added. 
In cancer of the cervix, Routh recommended bromalcohol (1 part bro- 
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mine, 10 parts alcohol). A piece of cloth, dipped iu this solation, is ap- 
plied to the ulcerated surface or is pushed into the cervix, if the ulcera- 
tion extends high up. The cloth is retained by tampons dipped in a 
strong solution of bicarbonate of soda, and the latter protect surrounding 
parts from the action of the caustic. The dressing is removed in 24 to 
48 hours. A sponge dipped in a solution of bicarbonate of isoda is used 
to guard the respiratory organs of the physician against the fumes of the 
bromine. Schrooder also recommends this plan particularly for the re- 
moval of the remains of the tumor after a bloody operation and the ap- 
plication of the actual cautery. This measure requires caution. If the ul- 
ceration extends deeply, the action of the caustic may extend too far to- 
wards the peritoneum or bladder. Fatal peritonitis resulted in one iu- 
stance. 

Local Abstraction of Blood. 

At one time physicians applied leeches or cups to the painful parts in 
any painful affection, which appeared to be of an inflammatory character. 
Gynecologists also adopted the views then in vogue, and at one time the 
application of leeches to the portio vaginalis constituted the first and last re- 
sort in the treatment of sexual diseases. But the field of usefulness of 
local venesections has been greatly circumscribed. This is owing to the 
fear of removing blood from a sick individual who is apparently or really 
ana?mic, or, at least, presents 8ym]itomsof a certain degree of weakness. 
But if the abstraction of blood had produced considerable temporary or 
permanent improvement or cure of the morbid condition, the advantages 
attending this measure would still liave been greater than its disadvan- 
tages. 

The chief reason for the abandonment of venesection is the conviction 
that it produced but little effect. Moreover, we possess good substitutes 
for it in the shape of ice-bags, compresses, irrigations, the proper admin- 
istration of opiates, suitable positions, etc. 

Local abstractions of blood are employed chiefly to alleviate the pains 
associated with marked uterine congestion, the annoying downward press- 
ure, the pains in the back, etc. They are indicated when the symptoms 
set in after the end of the greater half of the menstrual interval, or when 
the pains continue after scanty menstruation, in tenderness of the entire 
uterus or of parts of the organ, in i)ain on motion, tenderness of the 
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groins or ovaries, congestion or lividitj of the portio vagiiinlia, turgeEceiice 
anJ intense redness of the cervical mucous membrane. 

Local abstraction of blood within the genitals is nut to bo rocommunded 
in acuto inflammutory conditions of the appendages of the uterus mid the 
peritoneum. 

Venesection of the anturior vaginal wall has been advised when there 
is great tenderness in cystitis and catiin'h of the bladder- 
Local abstraction of blootl from the portio vaginalis is effected by means 
of leeches or scarifications, after exjwsure of the parts by means of a 
cylindrical speculum. The entrance of the leeches into the vagina is 
prevented by pressing the rim of the speculum against the vagina. A 
still more disagreeable accident is the jiassago of a leech into the uter- 
us, as it may give rise to very violent uterine colic. Scanzoni recom- 
mends that only the anterior lip of the cervix be brought into the lumen 
of the speculum. But this only excludes the leeches entirely from 
other parts in coses of considerable hypertrophy and favorable shape of 
the lips of the cervix. Weber advises that a thread be drawn through 
the tail of the leech. The external os may sometimes bo plugged by a 
small wad of charpie or cotton. But the main feature consists in jtaying 
careful attention until the leeches have taken a firm hold. Tlioy may 
be prevented from wandering by means of a sharply sermtod pair of for- 
ceps. Three or four leeches will usually secure an after -hemorrhage of 
about SO gm. This need not be checked until it exceeds 100 gm. in 
amount. If the vagina is plugged after the application of the leeches, 
au irritation is produced which is apt to destroy the good effects of the 
Weeding. If the hemorrliage is too severe, we may apply a single wad 
of cotton to the bleeding spot, and, if this proves insufficient the part is 
enclosed in a suture. 

Among the unpleasant sequelie which occasionally follow the applica- 
tion of the leeches, is severe uterine colic. This is best relieved by an 
enema containing opium. Scanzoni also mentions violent reflex symp- 
toms, spasmodic attacks, vomiting, delirium — symptoms which occur occa- 
sionally after a simple examination in hysterical individuals. The ap- 
pearance of an urticaria-like eruption has also been mentioned. Notable 
permanent soquelie have not been obsorveil. 

Scaridoation forms the second method of local abstraction of blood from 
the portio vaginalis. Incisions into the lips of the cervix are made with , 
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a long-handled, curved knife. Considerable hemorrhage occurs occasion- 
ally if the parts are congested or a large vein is entered. But very 
numerous or deep incisions must usually be made in order to discharge 
a sufficient amount of blood. If tlie incisions are made too deep, as is 
apt to occur on account of the long duration of the procedure, we can no 
more guard against occasional excessive after-bleeding than in the case of 
application of leeches. Such deep incisions occasionally heal very slowly. 
Kristeller recommends acupuncture for the abstraction of blood. The 
after-bleeding is sometimes very marked. 

The application of leeches to the perineum and anus is employed in vir- 
gins as a substitute in those cases in which accidents have occurred after 
previous applications of leeches to the cervix, and in individuals in whom, 
for some reason, the introduction of a speculum and the exposure of the 
parts are to bo avoided. AVe must warn against the application of too 
many leeches to the anus, inasmuch as severe hemorrhage in this locality 
is not infrequent Three leeches usually suffice, more rarely 5 or 6 are 
required. 

Every patient, who is subjected to these methods of treatment, should 
stay in bed about 24 hours, in order that the advantage derived from the 
depletion of the vessels should not be counteracted by the erect position 
and bv motion. 

The application of cups to the uterus has met with very little favor. 

Abdominal Bandages. 

Abdominal bandages may be either complete or partial. Those which 
pass around the entire abdomen may be applied in the following manner; 
The distance from the symphysis to the ensiform cartilage is measured, 
and a piece of linen or cotton is cut of this width. Its length should be 
10 to 20 cm. greater than the circumference of the abdomen and the 
cotton bandage, which will now be described. The abdomen is covered in 
front and on the sides with a thick uniform layer of cotton, but if, as so 
often happens, the hips are much broader than the waist, additional layers 
of cotton are applied to the loins and region of the false ribs, in order to 
secure an uniform application of the bandage. If greater pressure is to be 
brought to bear on a certain spot, this part is covered with an extra layer 
of cotton. The ends of tlie bandage, which is passed under the back, 



GYNECOLOGICAL OPERATIONS. 143 

tn Cftrriad aoroas one anothor n)K)n the abdomon and firmly pinned to- 
gether (dry pock). 

In applying a wet pack two or three cloths of the size mentioned above 
am dipped in water, wrung out, placed smoothiy upon one another and 
then upon thin rubber clotli. The whole is then shoved under the loins 
and the cloths are Bucce^rely drawn round the abdomen; finally the 
rabbcr cloth ig used in the same way. 

Such dry and wot packs afford a certain support to the abdominal walls 
and the movements of the latter are diminished. The pressure within the 
fthilominal L-avity is increased, and hence there is leas marked variation in 
prcasure ns the result of external factors, such as passive or active bod- 
ily movements, especially of the trunk, the assumption of a position on 
the oUier side of the body, the movements of respiration, coughing, sneez- 
ing, laughing, vomiting, etc. Even hemorrht^oa in^ the abdominal cav- 
ity may be prevented or moderated by these packs. Their protection 
mppears particularly important in irritative conditions, iufiammatory pro- 
ct!s«i<s in tlio abdominal cavity, peritoneum and adjacent organs. 

The effects of tlie uniform compression eierted by these packs are not 
to be underestimated. Since we have used them from the start in cir- 
cntnscribed and diffuse peritonitis, wo have not observed such marked 
tytnpADitio distension as formt^rly. It might be supposed that, instead of 
the distension of the anterior abdominal wall, the diaphragm would be 
pushed higher and the respiratory difficulty would increase, but this is not 
true. The pack is very agreeable to tJie large majority of the patients. 

The Bup]K)rt feels comfortable, and the jHiins produced by respira- 
tion and motion are considerably diminished. But the application of 
the bandage demands extremo care, and only a very experienced nurse 
shonld be permitted to apply it. Above al! we must endeavor to produce 
uniform compression. Excessive pressure may give rise to thromboaos by 
interfering with the circulation in the pelvis and lower limbs. Care must 
also be taken that the bandage docs not come down too low and exercise 
prcssnre on the saphenous vein. In this way the otiierwise remarkably 
eoothing effect of the bandage may be converted into the opposite, especially 
after ojienitions which have been attended witli great diminution in the si 
of tho abdominal cavity, such ns ovariotomy or puncture of ascites. This 
ia also true of tho bandages applied during childbed. Wet packs have 
an additional effect. The abdominal walls are aooii surrounded by a o 
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plasm, the skin becomes softened and congested. If used for a long time, 
papules and vesicles will make their appearance. These packs are Terj 
valuable in acute and chronic inflammatory conditions of the abdominal , 
anil pelvic organs. If the patients are not thoroughly warm and experi- 
ence disagreeable sensations from tlie wet cold, the cloths should Iw wrong 
out thoroughly, the entire jmck covered with flannel, warming-pans applied 
to the sides and the pack seldom changed. It should not he applieil for 
the first time until the [tatietit has been in bed about half an hour ami is 
thoroughly warmed. If the patient ia too warm, the cloths are not wrung 
so thoroughly and are cliauged more frequently, and an ice-bag may even 
be applied to a special painful spot. The pock may be moistened after 
removing it entirely, but tliis ia not advisable in acute processes, attended 
with great tenderness. In such cases the cloths are separated ujion the 
anterior abdominal wall and moistened with a sponge. 
I These packs are chiefly of service when the patient lies quietly in bed. J 
I Some individuals require support of the abdominal muscles in thfl 
Ferect position, eitiier because the weight to be carried (pregnant utemm^ 
tumor, etc,) is too greater because the abdominal muscleaare poorly nonr- 
iahed, flabby, and insufficient. Specially prepared bandi^es are required in 
such cases. 1' hey sometimes extend from the symphysis to the umbilicus, 
sometimes only over a part of this region. Towards the symphysis they are 
slightly caudate in shape. They are made of linen, wool or flannel; this i> 
woven with robber cloth or the latter is used only iu places. Some bandag 
are made entirely o( rubber cloth. In order to secure the necessary s 
ness whalebone bands are often introduced lengthwise, but these not i 
frequently cause disagreeable partial pressnre. Many bandages are i 
tened by an ordinary elastic belt in such a way that the ends of the belt ■ 
tightened by means of a buckle in the region of tho spinal column (Pig" 
74). In others the ends of tho belt are crossed at the spine and are then 
listened by a buckle over the symphysis. Thigh straps are almoet always 
required. 

An important feature is the bund a (Fig T'l), which runs transversely 
above the symphysis across the lower part of the abdomen, and which is 
modified in various ways and may be provided with auxiliary apparatus. 
Thus, a pad may be inserted above the symphysis; or upon that inrtof 
the bandage which is situated over the symphysia is placed a weak s 
in wliose covering arc sewed the buttons used for fastening the 1 



k aprin^H 
bnnd^H 



OYNECOLOQICAX, OPERATrONS, 



(Fig. 75 6), Rubber cuBhioiis fillud with liir, cotton or hair-piuls aro iiseii 
in abiiominftl liemia niul movable kidiieye. Slight thickening over the 
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'^nrte whieli are to be subjected to increased pressure often suiGces. In 
liornisB and yielding portions of the abdominal walls, a pad which oom- 
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B tlie abdomen too forcibly and acts only upon the yielding part, 
iaapt to exercise injurious effects. In marked weakness o{ tlio back. 




paini in the back and sacro-lambar neuralgia, pads are placed in the 
lumbar region, as shown in Fig. 76. They have very good effects in some 
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coBee, but additional support to the spine nmy be necessary in order to 
relieve the paine produced by over-exertion of the extensors of the back. 
in paralysis of the abdominal walls or abdominal tumors. Thus good rc- 
snlts have been obtained from an abdominal bandage with a spring arouud 
the hips (as in a truss), and to which a sort of corset is added. Eren 
crutch-like arm supports, which rest upon the bandage, may bo rendered 
necessary. The patients must be informed that the bandages can only 
be tested by wearing them, and that slight incontenienoea therefrom of- 
ten necessitate modifications here and there. 

The bandages are especially suited to those cases in which the abdomen 
is very much distendfd by a large titmor or (he pregnant uterus, and 
great traction upon the abdominal walls is thus prodnced. They may 
be employed at an early period if tlio abdominal walls have suffered from 
previous pregnancies. 

In simple insufficiency of the abdominal walls, such as is observed after 
pregnancy, tumors and ascites, the support of a bandage is rendered to 
much more necessary if there is a considerable deposit of fat in the ab- 
dominal walla, omentum and mesentery. The bandage then prevents ex- 
cessive diminution of abdominal pressure, which may give rise to COU»d* 
«rable {especially venous) congestion. In addition, it prevents tructiuii 
■on the nerves of the abdominal walls and the suspensory ligaments of the 
Tiscera, which may give rise to severe neuralgic pains and even to other 
concomitant symptoms. It also tends to prevent dilatation of the stom- 
ach, meteorism and constipation. A certain weakness of the abdominal 
muscles is found not infrequently in virgins and nulliparse, especially if 
they have suffered from protracted chlorosis. Here the muscular tonus 
can usually be restored by radical treatment, by relieving the general 
condition, exercise, electricity, etc. Nevertheless it will bo necessury to 
use a bandage for a certain length of time as a palliative measure. 

Insufficiency of the abdominal walls ia often associated with mobility 
of certain alKlominal viscera, such as the kidneys and uterus, tn such 
cases the bandage must be provided with pads, or, if the pelvic viscera 
are affected, pessaries must be introduced, or oven operative interference 
adopted. I may here mention that, in retroversions and prolapse of tho 
uterus and vagina, tho abdominal bandage may become very necessary 
in order to maintain a sufficiently high inti'avaginai pressure. But il thti 
vaginal sphincter apparatus is insufficient, the latter must first be restored 
by operation. 
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SztensiTe faeniiie in the liiiea alba are iisnully, tliough not always, oesooi- 
ated with genoral iDEuffiaieucy of the atxiuminal walls. The muscles may 
e powerful in such casee, as is sotnetiitieB observed after laparotomy. 
Small abdominal hemire are also observed occaaionally when the muscles 
are intact. The pains are then often greater, because the traction and 
tension of the small section of the walls are relatively greater, and in ad- 
(jition there is also tension of the parts which immediately surround the 
hernial opening. We have seen the adjacent muscles in a etatc of oon- 
^ractnre-like tension. In snch cases the blindage must contain special 
]3iids, which should always be larger than the opening and not too thick. 



^ 




I Apparatus which exercise isolated pressure on the hypogastric region — 

?"~~fche so-called, ceiniures hi/pogas/ngiies — were formerly very much in 

^vogue (Fig. 77), Those consist of a metallic disk padded upon the side 

"»ext to the abdominal walla, usually with hair, covered with leather. This 

■cushion is situated above the symphysis and is fastened by a belt with a 

ranetallic spring, passing around the hips below the crests of the ilium. 

By means of a screw the pad may be place<l at various angles to the bolt, 

-i.e. to the abdominal walls, so that the pressure may be exercised more 

irom above downwards or vice versa, acconling as the lower border of the 

pad is pushed more or less deeply into the abdominal walla. It is said 

that these bandages, by their pressure backwards and upwartls, aut^onize 

to a certain extent tlie weight of the viscera, which would otherwise be 

brought to bear upon the pelvic organs, especially the uterus. 



AkTIFICIAL lUFHEGSATlOS. 

The term artificial impregnation is applied to the introduction of the 
eemen into the uterus by means of instruments, but the indication for 
such a procedure will bo very rarely presented. Careful investigations 
)mn shown that in a largo percentage of sterile marri^es the male is at 
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fault, nie eeraen contains no spermatozoa or imperfectly developed 
Olios, either as the roeult of developmental anomultt:? (xuch as incomplete 
descent o! the testiclea) or of disease. The formation of semeo is es- 
pecially apt to be interfertMl with after inflammationB of the testicles, 
gonorrhoea and syphilis. The vis cwundi of the male may also he in- 
Eiifhuient, and thus bo the cause of sterility. 

In the female various anomalies may act as the cause of sterility. 
The complete iierformance of coitus may bo rendered imposable by Ly- 
perEBSthesia of the vulva, vaginismus, closed or rigid hymen, tumors, 
etc. In V(.'ry sensitive women the semen is discharged immediately after 
coitus by reflex movements of the vaginal muscular coat or by abdominal 
pressure. Changes in the eliape and size of the portio vaginalis, stenosis 
of the external orifice or cervical canal, angular flexions of the canal, 
more rarely of the body of the uterus, may prevent the entmnceof semen. 
Anomalies in the position of the cervix may also interpose obstacles. The 
tip of the glans penis may not come in contact with the external os dur- 
ing coitus, but passes into a sort of blind s.ick in the vagina. This is 
formed, in retroversions by the posterior fornix, in anterersions by the 
anterior fornix, and in lateroveraionH, by that portion of the ^-agina op- 
posite to the direction of the cervix. 

An im|>ortant factor appears to reside in tlie fact that the vaginal secre- 
tion, which is dangerous to the life of the spermatozoa, may acquire this 
property in a still higher degree, and that the secretion of the cervix and 
body of the uteinia may also become deleterious to the spermatosoa. 
Finally, numerous anomalies of the tnbea, ovaries and surrounding paria 
act as frequent causes of sterility. The ovum, even if it is properly de- 
veloped, does not find its way into the uterus, because the ovaries are im- 
bedded in masses of exudation, or on account of ax:Ibesion of the abdomi- 
nal end of the tubes, flexion or catarrh of the tubes, et«. 

Some of the anomalies which give rise to sterility, particularly those of 
the ovarica and tubes, are rarely or not at all amenable to treatment, 
Unfortunately such cases seem to form a large part of the whole number. 
We have very often been able to demonstrate such changes, since wo 
have adopted the plan of making careful examinations, and, if neoessuy, 
administering an anBesthetic to every patient who consults us coiiceming 
etorility. 

Other causal conditions may be relieved in ]iart, or if this is impo*- 
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sible, their effocte may be combated, aa, for example, in the case of pa- 
^ological conditioHB near the introitus, which interfere witli sexual inter- 
course. Anomalies in the shape and size of thti cervix, such aa elongation 
knd couicity, or uarrownesa ot the oe, are reliovod by operatiTe inlerfer- 
«ice. SteuoauB of tlie cervix higher up may be remedied by dilutation, 
and even iu flexion-ate noses this plan, or the prolonged application of an 
intra-uterine pessary, occaaionally gecuree relief. At leoat, it may make 
the conditions temporarily favorable to conception. In retroversion with 
the formation of a blind sac in the posterior vaginal vault, the patient, 
according to Pajot, should be conatipateil for several days before coitus, 
in ante- versions the urine should be retained for a long lime, and iu 
latcro-rersions she should lie, during coitus, upon the side towards which 
-the cervix is directed. Suitable pessaries may, perhaps, secure relief. 
<.'ertain empirical moasnres, such aa coitus iu the knee-elbow or some 
«milar position may be occasionally successful, especially iu cluingea in 
^he shape and position of the uterus. Finally, we may attempt to remove 
"the abnormal secretion of the vagina and cervix by appropriate remedies. 
Thus, little remains (or artificial impregnation. Perhaps the chief in- 
dication would bo furnished by stenoses, especially flexion -stenoses in the 
■pper part of the cervical canal. Uaussmann recommends it if living 
spermatozoa enter the lower i>art of the cervical canal, but are unable to 
pass the internal orifice. lie even recommends tliat the attempt be mode 
before the rectification of the flexion. In this case wo have to deal aim- 
ply with the transportation of the semen beyond a portion of the cervical "- 
canaL In anomalies in which the semen does not enter the cervix, w 
in Bteuosie of the external oe, anomalies in the shajje and size of the portio 
vaginalis, changes in its position and direction, the indication is only pre- 
sented when other measures have been adopted without result, or when 
they do not promise success. This is also true of a specially deleterious 
constitution of the secretion ot the cervical mucous membrane. The 
semen must then bo conveyed throughout the entire cen'ical canal. Tlie 
semen which has been diachurgetl into the vagina during coitus may not 
be employed, since it often suHers injury after a little while. 

The indications for artificial impregnation are, therefore, very limited. 
Moreover, every physician will prolwibly experience a feeling of disgust 
at being concerned in such procedures. But, on the other hand, there 
are motives which should make us forget this side of the case. The bap- 
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pinoBB of marriage often depemls upon the progeJiv, and tiioso who 
oar aid arii the very ones wlio would be able to educate the child 
a useful member of society. 

A mncli more important feature is the extreme donhtfuInosB of a encceaa— 
fill result. If we adopt the above-mentioned indications, it is still doubt- 
ful, in the individual case, wliether other causes of sterility may not be 
present. But apart from this, the question also arises whether tlie patient 
posaesses the ability to carry the pregnancy through to its termination. 
This doubt is frefpiently justifiable, since the anomalies mentioned often 
include various changes which will limit such ability. 

The results of artifieiul impregnation have been exceedingly poor, so 
far as reported by trustworthy observers, and Sims, who has probably 
done most in this direction, reports only a single successful case. But hith- 
erto the operation has been performed only in very complicated caees, after 
uU other methods had been employed without avail. Hausamunn's dis^: 
covery of the pernicious, and often very rapid deleterious influence of tbd 
vaginal mucus on the spermatozoa, and of the bad effects of mcchHuiaac| 
manipulations upon them, partly explains the lack of success. Even the 
transfer of the «emen to a syringe injiires the spermatozoa, so that, for 
example, the iiead may become separated from the tail. The technique of 
artificial impregnation varies. Sims used a glass syringe which was care- 
fully kept at the tempcmturo of the blood. Soon after coitus, he exposed 
the cervix in the latere- abdominal position, sucked the semen within the 
vagina into the Byriuge, and then inserted the tip of the latter 3-4 cm. 
into the cervical canal. The piston was moved by a screw in order that 
the amount injected could be measured more accurately. In this way thi 
or four drops of somen wore injected into the uterine cavity. Sims thi 
that this amount was too large, and that i to 1 drop will suffice. Kau»' 
mann merely speaks cf the transportation of semen (wirich is already situ- 
ated in the lower part of the cervix) into the uterine cavity, across » 
stenosis or flexion of the upper part of the eenical canal. He recom' 
mends a Braiin's syringe provided with a flexible canula, or a speci 
instrument, known as the spermatophore. This is a flexible strong soum 
with two short, rounded transverse branches, whose object it is to con' 
the mucus of the cervical canal and the spermatozoa contained in it, inl 
the cavity of the uterus. According to this writer, the employment 
the semen which has been deposited in the vagina is absurd. 
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The manipnlation is best performed soon after the ceBsation of menstrua- 
tion. If the semen Ib deposited in the lower jiart of tbe cervical canal, it is 
"Lest to follow Hanasmann's recommendation. If another mode of artili- 
«uil impregnation is adopted, the husband roust secare fresh semen. 
Courty allows him to tise a condom into which the penis is not inserted 
completely; a small blind sac is thus left, into which the semen is de- 
posited. 

We mast not forgot to mention tliat annoying and even dangerons se- 
<]QeliP, snch as parametritis and perimetritis, Imve followed the injection. 
Whether this is the result of imperfect disinfection or ia owing to the fact 
that the semen, l>eing in a condition of intense molecular movement, has a 
special tendency to decomposition, cannot be determined from the obser- 
vations. Perhups the slight tmumatism connected with the manipulation 
also plays a part in these accidents. 

Sun-ML-cous AND Intra-parietal Injections. 

lojections into the sob-mucous tissue of the vagina, or the wall of the 
cervix, with a Pra>-az or some similar syringe, have been employed for vari- 
ous purposes. These included resolution of simple hypertrophy of the 
portio vaginalis, of the entire cervix and of the body of the uterus. At- 
tention was directed, at the same time, to the hemorrhages associated 
with such conditions, so that the remedy (ergotin)was selected on account 
of this prominent symptom. After lliklebrandt had employed subcu- 
taneous injections of ergotin in fibromata, it was thought that the rem- 
edy would jict more efficiently if introduced directly into the diseased 
organ. Tincture of iodine was also injected into the uterine walls or 
into the tumor itself. The attempt was also made to produce seques- 
tration and exfoliation of malignant tumors, by the injection of caustic 
fluids into the base of the new growths. 

We have attempted, by means of injections of tincture of iodine, to 
cause absorption of parametritic and perimetritic exudations, of rigid 
thickened ligaments, and in ovaries wliich were compressed by firm 
masses of exudation. 

Finally, injections of narcotics, snch as morphine and atropine, have 
been used to relieve a definite symptom, rh., pain. 

Tha coses hitherto reported are by no means sufficient to enable as to 
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formulate definite in<iicatioii8 for the proceduro. In chronic uterine con- 
gcBtions aa mach or even more may be effected by other means. The 
results in Bbromata are not sufficiently good to justify ns in rccommeiid- 
ing it very highly- But there can be no objection to making the ejpBri- 
ment, if other methods of treatment are unavailing, and we do not decid* 
upon active operative interference. Schuecking injected Fowler's Bolntion 
eucceBsfuIJy in subinvolution of the uterus associated with relaaation rf 
the ligaments or with flexions and era^ioiis, and tincture of iodine in 
erosions and glandular hyperplasia of the cervix. In parametritic and 
perimetritio hard, callous nodules of long standing, all remedies are often 
useless, and the symptoms may be bo extremely severe that oven a doubt- 
ful plan appears justifiable. In cancer of the uterus, operative interfer- 
onco of another kind will generally be selected. Nevertheless, erpcri- 
menta with caustic injections appear to be entirely justifiable. We will 
probably be able to penetrate more deeply with these than with the knife 
or actual cautery. 

The injections are made with an ordinary Pravaz syringe, or with one 
which is provided with a long canula. It is beat to expose the portio 
TBginalis with a Sims speculum, and to fix it with a tenaculum. The in- 
jection is made0..5tJ) 1,0 cm. deepaloiigthe long axis of the cervix. It not 
infrequently bleeds considerably. In order to prevent hemorrhage, and the 
escape of the injected fluid, the canula is retained in position for some 
time, and a tampon is rapidly applied after its withdmwat. This need not 
l<e apprehended when caustic fluids are injected. The amount of fluid 
injected should not exceed 5 to 10 drops, as resistance is apt to be offered by 
the firm tissue of the cervix. Hence the solution should be aa concentrated 
as possible, or several injections should be made. 

Guichard recently reported a case of cauliflower growth of the cervix which 
was treated successfully with parenchymatous injectioDs of chloride of zinc 
(1 to 5). No relapse had occurred at the end of a year. W. Williams used injeo 
tiona of bromolcohol (1 to G) ia epitlieljonia ot the cervix. 

ColUns injected ergotin in subinvolution and chronic metritis. J. M. Betmet in- 
jected a solution of potass, iodide, gT. x., potass, bromide, gr. x., linct. iodine Sss., 
aq. distil. 3 isa. in chronic cervlciil metritis ; 4 to 5 iDJections were made eacti time. 
More than three sittings were rarely necessary. 

Delore injected a conceotrated solution of ergofin(l 
ergotin were injected each time. The secondary sj'mptoi 
chills, tremor, drovrainess, herpes labiaJis, bilious vol 
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r, loins, thighs, joinU aad head. Abacesses formeil in two cases, in one 
in the anterior lip of Uie cervix, in the ether ahove tlie uinbilic-us. In tlie latt«r 
<;ase the tumor had been penetrated throug'h the abdominal walla; complete reso- 
lution yras never obtained. Some of the tumors became smaller, and censed tQ 
,gTOW. On the ot^er hand the hemorrhages often ceased. 



Massacie. 

In gjmecology, massage has boon chiofly employed by the laity, in 
combination with the Swedish movement cure. 

This method of treatment was intended for two pnrposes. Tlie first 
was the improvement of the general nutrition o( the body. 1!ty mil aa tics, 
vith Eemi-active and passive movements, were chiefly employed for thin 
pariKwe. Massage proper is also used for the same purpose. It is as- 
eumed that the gymnastics, by means of certain moyements wliich are 
restricted to individual parts of the body, cause an increased supply of 
blood to those parts. Hence the production of local changes was also 
looked for. 

The main object of massage proper is to act directly upon the dis- 
eased parts or their surroundings. The procedures vary, and it is evident 
that, in part, thoy cannot be utilized in gynecology or only to a very 
limited extent. Stroking (effleurage), which, either alone or in combina- 
tion with other methods, prwiucys such valuable results, can be very little 
used mwn the uterus and surrounding parts under ordinary conditions. 
Centripetal stroking may sometimes be performed in large abdominal 
tumors. The so-called tapping (tnpotemenl) of individual parts of the 
body, and which is said to act particularly through the medium of the 
nervous system, may be performed, though only partially, npon the ab- 
<lomen and external genitals, but its physiological and therapeutic effects 
«re so obscure, that it seems to ua to possess little value. Kneading 
^petrisssuge) and so-called traction-pressure, seem to us to be especially 
adapted for gynecological therapeutics. 

The best results have been obtained in subinvolution of the uterus, 
and the resulting hypertrophies, in old pelvic exudations, cicatrices and 
retractions of the ligaments and the resulting changes in the position of 
the uterus. As a general thing, massage is not employed until the ordi- 
nary remedies have proved ineffectual. On account of the slight exi»ri- 
enoe at our command, it is best, for the present, to maintain this stand- 
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I point. An exception may be mailo in the case of subinvolution of ilie 
uterus. I believe that, if the contm-indications be taken into conHideti- 
tion, it is the best nieaus of producing rapid involution of the uterus, and 
I have begun this plan as early as the fifth and eighth days of child-bed. 

The following is the technique: 

If the uterus is very large, and extends above the eympbyedB, an attempt 
is made, with the fingers of oue hand, to rcjich its posterior enrfaco from 
above or from the sides, in order to steady the organ. At the same time 
the foaste of the ilii, the rami of the pubis and the lumbar vertebne, may, 
I also be employed as points of fixation. The fingers then execute stroking, 
pressing, rubbing movements. 

As a general thing, combined manipulations are adopted. The finger 
inserted into the vagina, more rarely the rectum, fixes the uterus, while 
the other hand manipulates (through the abdominal walls) the different 
parts of t)ie uterus in a definite order ; pressing, more rarely stroking 
movements, are employed. 

Tract ion -pressure is exercised either upon the uterus itself or upon 
tense ligaments. In the former event the finger in the vagina lift* the 
nterua upwards, or pushes the cervix forwards or backwards. In the lat- 
ter the resisting parts themselves are moved with the finger in differenL 
directions. 

The massage cure must generally be carried on for several months. Ac- 
cording to Prochownik it must be employed almost every day if it is to 
prove successful, but such a plan will be followed by decided injurious 
effects, especially on the part of the nervous system. Hence Prochownik 
recommends, at the same time, the use of vaginal tampons, which he 
introduces by the aid of Bozeman's hard rubber cylindrical speculum. 
The tampons are introduced, at first for a shorter, then for a longer 
period, on the days upon which massage is not performed. The latter 
need not be done more than two or three times a week, under such cir- 
cumstances. 

The temperature should be mcasnred, especially in cases of exudation, 
in order to be enabled to combat accidents in time. 

Recent infiammatory processes must be regarded as a contra- indication. 
The manipulations will always bo attended with a certain amount of pain, 
but if the latter becomes violent and does not subside quickly, tlie case 
is not suitable for massage treatment. Thiomboses or a suspicion of this 
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in, etidometritia witli foul Bfjcretion, or the inero suapicion of puru- 
lent salpingitis, contra-indicate massage. This »iso holds good wiieu erotic 
irritation is produced by the manipulations, but this is luinlly to be ex- 
pected in cases of congestion and eiLudatioti. In such cases the rectum 
xnay be employed iustead of the vagina. On theother hand scicual irrita- 
't^ioii is unavoidable in certain of Brandt's manipulations in prolapse, 
«y9toceIe and enuresis. For example, when the physician passes the 
£uger with tremulous pressure beneath the rami of the pubes in order to 
stimulate the pudendal nerve, or exercises similar pressure upon the an- 
terior vaginal wall, on both sides of the urethra. Such procedures are 
Tiurtfui. 

Asa matter of course, pregnancy also constitotesa contra-indication, 
except in cases of vaginal cicatrices, very firm perineum, or when a strong 
perineum and recto-vaginal septum have been restored by operation. In 
such cases a sort of massage and artificial dilatation may be advanta- 
geously employed in the last month of pregnancy. 

Uterine hemorrhages, pelvic abscesses and abortion have been observed 
8s the result of this plan of treatment. 

Winiwarter reports that he caused dimiuntioD in the size of an ovarian 
tumor by massif. This increases the absorption of the fluid contents, ' 
and may afford temporary benefit. 



SCTCKES.— II.EMOSTASIS. — LiGATURE EN MASSK. I 

Operations on tlie female sexual organs are often plastic in character, 

and usually require the bloody suture. Hence it seems desirable to make 
some general remarks on the subject, in order to avoid unnecessary repe- 

In former times great stress was laid, in regard to union by first inten- 
"tion, upon an intact condition of the general bcilth, but this is much, 
leea important tlian was formerly supposed. AVe have observed union of 
extensive wound surfaces, despite wide-spread atheromatous degeneration 
«f the arteries, eraltolic diseases of the brain, and even in pyaraic and 
mibsequently fatal affections. In a midwife who hafl been infected with 
syphilis upon tlie finger, and suffered, in consequence, from tophi and 
lupus, but had never manifested any disease of the sexual organs, the ex- 

iite wound of a kolpoperineorrliaphy healed completely. S 
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' nlapeea of deep nasal ulcers, whii-li had been brouglit to a standsLill b; 
temporary potuasivim iodide treatment, demonstrated the continuance of 
the constitutionnl disease. In another individual who had Imd condy- 
lomata lata upon the genitals, which had been removed by antisrpliilitic 
I treatment, the same operation was twice unauoceasful. Complete nnion 
' did not take place untU after the third operation, wtiich waa precedeil bj 
further antisyphilitic treatment. The main point seoms to be the local 
changea in the parts operated upon, not the ;;eneral changes in the fluidi 
of the body. 

This leads ub to the chief factor in the auccess of union by first inlen- 
I tion, viz., the presence in the wound Burfacc of a tissue which ie rich in 
' blood, and liau no tendency to degeneration. Aniemio rigid cicatriouilH 
\ tiBsae is as little adapted to union as ia the vascular tisane which exhibfl 




a tendency to nccrosia on account of its infiltration with a pseudoplasmfc 
Union by first intention requires perfectly normal tiseue, and is veryeaolj 
secured in wounds of an hyperplastic but vascular vaginal wall. 

The proper shape of the wound is extremely important. Two com- 
pletely aymmetricnl halves, which cover one another upon closure of tho 
suture, should lie made if possible. In plastic operations proper, w"^ 
often have sufficient room to make the incisions in accordance with t!ii» 
requirement. In other operations, as in the extirpation of tumors oT 
other parts, thia factor ahould, at least, be taken into consideration. Th« 
production of two symmetrical halves is often extremely difficult or ere** 
impossible, on account of the often unusually flabby and nonvolnte" 
character of the field of operation (especially the VE^inal walla), and tb* 
original asymmetry of tho structures on both aides of the median Hne o' 
the vagina, or of the aurface which is to be denuded for the operation- 
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Efen the most expert may find tliut, after denudation is complete, he can 
not obtain two halvee which can he properly aUiipted. Tliia may be ob- 
Tiated in Turious ways. If the Imlvoa iire symmetrical, the sutures, as a 
xale, should be introducetl at equal dietanceB, in order that exactly cor- 
responding 'points may be drawn into coaptation (Fig. 7t^, a with a', b 
"with h', etc.) If it is doubtful whether the points really correspond, the 



I 




edges of the wound may be drawn together tentatively before tlie suture 
U tied. If one edge of the wound is longer tlrnn the other, this may be 
corrected by separating the sutures more upon the longer edge, and 
at the same time, distributing thorn as uniformly as possible {Fig. 7!), a 
with fl', 6 with b', etc.) Such a plan is only permissible when the differ- 
ence between the two sides is not too great. But if the connection must. 




rertheless, be made by means of the suture, the longer edge b (Fig. 
80) is drawn into a fold at some suitable sjiot (c), the latter is brought 
into coa|;)tation by itself, and then the shortened edge Is united to tlie 
other («). 

The second mode of correction is effected, not by means of the sutnres, 
hut by changing the wound Burfaces. The short edge a (Fig. 81) is sim- 
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y elongated in its original direction tovards r, or it is cut so as to corre- 
I spond to a'. In this way its length is made equal to that of b. 

The wound surfaces, wltich come into coaptation, must possess a cer- 

I tain width. Surfaces of 1 to :^ mm. in width, do not unite as readily la 

e which are 10 to 12 mm, wide. But when a certain width isexce«ded, 

the chanccB again grow more unfavorable, because it is more difBcult to 

I produce complete symmetry of the Burf»ee8, and also because the suture is 

, apt to compresa the broader surfaces too strongly, and to throw them into 

folda. 

In operations for fistula we must avoid denudations which are either 
too acutely or too obliquely fuuuel-ehaped. 

In covering any deficiency, our object must naturally be to oppoee 

' sufficiently browl wound surfaces at the site of the deficiency. If our in- 

oisions may be made in any direction, the direction in which coaptatioa 





I 
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occurs is immaterial, provided that the resulting tension remains tho oune. 
This is not true when the denudation must be jierformod in a certain 
direction. Let us suppose, for example, a urinary fistula, whose posterior 
boundary is the supra-vaginal portion of the cervix, inasmuch as there 
has been a deep loss of substance of the anterior lip of the cervix. The 
anterior rim of the fistula may Ikj incised to any desired width in the vagi- 
nal vault At the posterior edge of the fistula we have at our disposal 
only the thin wall of the supra-vaginal portion of the cervix. If we make 
a transvorse elliptical denudation and unite the wound surfaces (Fig, 82), 
the defect, i.e., the fistula, will be covered on the one aide by the neoe&- 
Borily narrow surface which is made from tbe supra-vaginal portion of 
the cervix, and on the otber side by the wound surface in the anterior 
fornix, wliich may be mnile of any width desired. But if the denudation 
lade along the longitudinal anis of the vagina, the defect itself {Fig. 
83) may bo covered by uniformly broad wonnd surfaces, and the unfavora- 
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liie portion of tiie tissues is no lotigur piniiloycil for this purpose. It is 
«liininated in this way, and only plays the part of the portion n in Fig. 83, 
In this way we havu cured several flstulce which, in view of the fact that 
«veii the posterior Up of the cervix could not be employed for denudation, 
«ould only have been cured otherwise by kolpokleiaia. ConsiOeniljle ad- 
-vantageaas regards denudation and co-aptation can be secured in a similar 
Tvay by changing the direction of the inciaious, 

A wound surface, which is to heal by first intention, should Ire as 
smooth as possible. Tliis can only bo attained toacertaiu degree in fiabby 
tissues, which present a different appearance with every slight modifica- 
tion of the tension, that is artificially produced during denudation. 
After denudation the surfaces are brought together, in such cases, in 
order to see whether they are properly in apposition. Further correc- 
tions may often bo made, even while the sutures are being tied, and un- 
even places which become visible may be removed with the scissoni or 
bistoury. 

If the raw siirfacea are entirely separate, each surface is completely in- 
cludeii in tlie sutures. But if tile symmetrical halves of a broail continu- 
ous raw surface are to be united, many believe that it is sufficient to 
include only a portion of each denuded surface in the suture. This view 
is erroneous. In such cases, which occur so frequently among plastic 
operations on the sesnal organs, the sutures should be introduced almost 
beneath the entire base of the wound. Otherwise blood or secretion is 
apt to accumulate at the Ijottom of the wound, union by first intention 
fails and even infection may occur. If the raw surface is very broad, the 
needle, wliich is introduced at the edge of the wound, may be brought 
out near the median line of the wound and a small portion of the denuded 
surface on both sides of the median line may bo left free. Inasmuch us the 
needle is introduced on the other side at a little distance from the median 
line, and then brought out at the edge of the wound. But the parts not 
included in the sutures should be very moderate in cjctent (Fig. 84). 

In the coaptation of very broad and wrinkled raw surfaces denuded tis- 
sue not infrequently pushes up between t'-e edges, and can only be re- 
placed by pushing it back with a pair of forceps. This is especially apt 
to occur if the needle is intro<iuced at too great a distance from the raw 
surface, ro not exactly parallel with the latter. If the suture is drawn 
I together forcibly, the projecting ])art being pushed back at the same tima. 
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nach tissue will be included. If this is not iiicieed partial necrodM 
of the tense tissue will eneue, and union by first intention fails. Und(S! 
such circumetunces it is advisable to remove the superfluous tissue witB 
the scissors before the suture is tied. 

Werth first employed sunken catflut sutures in these very lai^ge nH^^"-* 
surfaces. These are inserted into the base of the wound in snch a man- m~wi- 
ner that a deep portion is first united. Above this is pliteed the ordinarj^7T«r» 
main suture. A second suture is sometimos inserted internally at anothcrK saer 
level. The knots are cut off short Thie suture is inaiuly employed incrmiin 
prolapse and perineal plastic operations. It has also been employed i 
the intra-peritoueal treatment of peduncuhited myomata. We regard tl 




method OS iidvautageouH under certain circumstancea m plustic operations, 
bat cannot recommend it as a general method in all cases. We employ it 
in those cases in which, despite all our efforts, a very broad raw sarfaoe 
presents too many obstacles to coaptation by means of extensive satorea,. 
and largo mussis of tissue would be enclosed by one suture. 

We believe that it is wrong in principle to permit such a degree 
tension in plastic operations on the genitals, that such aids become 
aary. Even in the very largest prolapse, therefore, wo no longer prepazw 
such broad surfaces that they cannot be united by the ordinary Butureo' 
without too much difficulty. Union by first intention is only possible 
with a certain degrco of tension. If this is exceeded, the result beoomes 
uncertain. Sufficient will be attained if we heal those cases la which.. 
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tlio surfaces «iii be brought together before the limit referred to is readied. 
However, even the most espert will aomctinies find ihat he hoe gone too 
far, and then Werth's sutare will Afford valuable afiaistanco. In this way 
we alsoemploy this method, but more than 1 to '.2 sunken auturee are rartily 
necessary. In complicated ruptures of the i>erineum, when the mw sur- 
faces are not so large, the snukeii sutures are seldom necessary. But we 
must warn against placing too much reliance on this plau, against found- 
ing a epecial method upon it, and against neglecting the main principle 
in plastic operations, viz., the nvoidance of very great tension. Subse- 
quent parturitions liave shown ns that some of our coses of prolapse opera- 
tions have healed excessively, despite our avoidance of great tension. In 
women who liave not reached the menopause, we have become very cau- 
tious and produce less ilenudation in tbem. Nevertheless, wo have 
observed no great differences so far as regards tlio cure of the prolapse. 

The frequent tuming-in of the extreme edges of the wound is prevented 
by superficial sutures through the latter alone. Proper parallelism of 
tile sutures to tlie raw surface, and the insertion and removal of the nee- 
dle as close as possible to the edge of the wound, render many superficial 
niturea unneccsear)'. As a genoral thing, it JB advisable to apply the 
sutn^(^s which encircle the entire base of the wound, at a distance of one 
cm. from one another, and to interpose alternate superficial sutures. 
The latter possess minor importance, but I do not think it advisable to 
limit their use stilt further. Apart from the turning-in, they also pre- 
Yoiit the entrance of vaginal secretion or other noxious substances into 
tho wound. The real object of the operation, m,, union of the wound 
in the deeper parts, is indirectly furthered by them, and tliis constitutes 
their main benefiL Whether the outermost edges of the wound are in 
linear coaptatjon, is, }>er «e, of minor significance, but its effect in aiding 
deeper union is not slight. As a matter of course, the chief importance 
is lo be attached to the large, deep spreading sutures. With the disre- 
guxl of their importance found in Schroeder's work, it is very natural 
that new methods must bo adoptsd in order to secure success. Hofl- 
meier is now on the right path, inasmuch us he strives for accurate coap- 
tation in tho doep parts of the wound, and attempts to effect it with tho 
aid of Werth's sutures. We are unable to understand how Rchroeder 
sttributee to us the disuse of superficial sutures, although wo expressly 
adviaed that tliey l»e used alternately with the deeper ones. We may 
Vol. I.— U 
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sometimes use to advantage a moderately deep suture, which is inserted 
yery close to the edge of the wound, and bends in at a depth of about 5 
mm. As a general thing, it is rarely advisable to introduce the needle 
at a great distance from the edge of the wound. Good coaptation' 
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cannot be effected then, because the sutures cannot readily be introduced 
parallel to the wound. 

The so-called double suture, in which the needles are introduced and 
removed far from the edges of the wound, in order to relieve the ordinary 
intervening sutures from tension, has been rarely employed by us, and 
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we have even preferred to introduce a greater number of sutures. Latera 
incisions are rarely advisable, and can only exercise a favorable effect a 
the base of the perineum ; they do not act upon the deeper parts. 

No blood or clots may remain between the raw surfaces, since this in- 

* Figs. 85 and 86 are schematic representations of the sutures in Uie transverse 
section of the wound : a and b extreme edges of the wound, and the intervening 
curve is the surface of the wound ; c and d are superficial, e and/, moderately deep, 
g and h, deep sutures. Fig. 86 is intended to show that, when the entrance and exit 
of the sutures are very remote from the edges of the wound, moderately deep 
sutures may often be applied parallel to the raw surface ; but that this is rarely 
possible with deep sutures, for the simple reason that at such a depth from the 
raw surface, are situated structures which must be spared. 
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terferen almost always with union by first intention. The application of 
nnmerous sutures, firm ligature, auii cleansing by meaaa of the irrigator 
during closure will prevent this complication. 

The best after-treatment is tliat which does the least. The catheter is 
need only in those cases in which the patients are entirely unable to pass 
the urine. Vaginal injections or constant irrigations we regard as inju- 
rious rather than beneficial. Wo make injections (under the slightest 
possible pressure) in those cases alone in which the secretion is copious 
and foul smelling. 

The removal of the sutures depends upon the aocessibility of the wound. 
If injury may be produced during eiposure by traction and tension (and 
this is apt to occur in freshly united wounds) we allow the sutures to re- 
main fourteen to twenty-eight days. If the wound is accessible, as in the 
raphe of the perineum, or the external genitalia, we remove them in 5 to 7 
days. 

Much has been said pro and con. concerning the merits of silk and wire 
SQtnres. It was claimed that wire is disinfected moro readily, is less apt 
"tM produce suppuration, does not imbibe secretions, and therefore may 
fce left for a longer time. On the other Imnd, it was said that the intro- 
<3uclioii of wire is more tedious and complicated; it is apt to break, es- 
-jiecially on tying, the cut ends irritate surrounding parts, its removal is 
jsnore difficult, and may injure the wound by traction. 

Simon does not even concede to wire the above-mentioned advantages. 
At least be claims thnt his very fine, untwisted Chinese silk (No. 0) 
~^p)sseEses the same advantages without any of the drawbacks of wire. 

As a general thing, we prefer wire to silk in the suture of oavities. 
^When left for a long time the wire is leas apt to produce suppuration 
^han even the finest silk, which always imbibes secretion. Hence Si- 
'3non always removed the sutures early, whenever possible, and therefore 
■<iften failed in prolapse operations. An experienced operator who poB- 
-sessea good material can apply wire as easily as silk, and the removal 
of the former has seemed to us to be easier in some respects than that 
-of silk, at least in the deeiwr parts of hollow viscera. Each silver wire 
-suture is readily distinguished sejiarately. It is often difficult to distin- 
jjuish individual silk threads, especially when sevenil ends are eloso 
together. If we are eijierienced in the removal of silver wire and em- 
^J^gtj^ anxiliariee, such as winding it around the forceps, traction in 
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a ^-iirveJ line, etc., no tractioa is exercised npon the wound, tliongh thii 
possesses sligbt importance if the wire is removed at a late period. The 
BUpcrficiat silver suturps, with their short, sharp curve, are removed with 
difficulty, and are apt to scratch the wound or to tear it slightly open, 
but this is not followed by serious effects, 

When the sutures can be removed at an early period. i,e., when thej 
are not introduced within hollow viscera, silk ia as serviceable as silver 
wire. Both should possess only n modemte thickness. 

Next to silk and silver wire, catgut is chiefly employed for suturet 
The latter is preferable when the ligatures are concealed, or when, on 
account of the difficulty of exposure, it is desirable to leave them in per- 
manently, as in the rectal sutures of jierineal plastic operations. Catgut 
IB not suitable in those cases in which we desire to support the wounA 1 
more than 4 to.^ days. Wire is then the best matorial, because it may re- ■ 
main much longer without producing bad effects. This cannot he said t>i y 
silk, the capillary action of which enables it to absorb noxious substance^'' 
as a matter of couri>e, this is especially apt to occur in the vagina. 

Catgut will be still more generally employed in the future, because It^^ 
niateriftl has been improved, and the meanB of disinfecting and preserviii^^S 
it have been perfected. 

Sutures are applied either with simple needles and a needle- holder, «r:^^' 
with needles which are set on handles and do not require a special holder^ —^' 
The simple needles are hollow, or possess an eye at the base, more rarely • ■ 
at the tip. Needles with handles are either hollow or have an eye at th*'-*^* 
tip. The latter possess the advantage of an unchangeable sliape and di * * 
rection. Even with the best holders the connection between the needle ■■ 
and the holder is not so firm but that at times, especially in unusual posi— *■ 
tion of both parts, displacement may occur during use. On the other* *^ 
liand, we are deprived of the advantage, in using needles with handles, o^*- 
selccting any desired curve, unless a very large number o! needles is at.^' 
our disposal. Such a choice may be easily made in the case of simple "-^ 
needles. In addition the relation of the latter to the needle-bolder can -* 
be easily modified at any time; in the other form a special mechaiUBm >*^^^B 
rei]uired. ^^H 

Needles which possess handles are either perforated throughout their ^^| 
entire length (Fig. ST), or only in a small part (Fig, 88), In the latter 
event a joint may be inserted beneath the hollow part, ao that the position 
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,he needle with regard to the handle may be modilied. They may bo 
vided with an ordinary eye at the tip (Fig. 6'i) gr a Blit-shaped eye. 
How needles are advantageous only when silver urire is used. In 
wing the wire through with a simple needle the wire oftt'n does not 
lain applied to the needle, but stands at an angle to it, so that difficul- 
I arise, and parte of the tissue may even be torn. In using needles 
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li handles, the entire raw surface, or if they are separated by a gap, 
b raw surfaces must be penetrated at once. We can not, as in using 
pie needles, insert them through one half of the raw eurfuce. bring 
m out in or noar the median line of the wound, grasp them again, and 
B them beneath the other half of the denuded surface. 
Lb soon as the tip of a needle, which has a liaudle, has been pushed 
Dugh, the wire must be seized with a hook or forceps, drawn from the 



eye or the hollow canal, and the needle then removed, in tlie same p^ 
along wliich it entered. 

Simple needles can only be employed with the aid of a holder (Fi i 
90, 91, 92). We employ in preference the instrtiment ehown in Fig. S 
The needle-holder either poascBsea special pjroovea running in varicr 
directionB, and into which the needles, which are (juadrangular at tz; 
base, are inserted, or the inner surfuce of the terminal portion is proriS 
with numerous fine serrations, or it terminates in soft metallic allo^ 



into which the needles are pressed. The former are preferable, inaemnoj 
as the alloy often does not last during a single operation, in which maw 
sutures are employed. 

Fritsch has devised a good needle-holder, wliich allows the needle t 
be placed in any direction desired. Simple hollow needles poi 
same advantages and disadvantages as tlie similar needles with hand! 
with regard to wire sutures. Perfectly round needles liave the great a 
vantage that they injure the tissues very little, and are not apt to wouad'A 
a vessel. Needles with a lance-shaped tip, or which have a double cuttini 
6dgo along their entire length, not infrequently give rise to conaidemblVB 
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liemorrhago. Needles with a quadrangular baae injure the tisanoB atill 
more. On the other hiimJ tlie latter are lieU more firmly in the needle- 
holder, and tho lance-sliapod needloa penetrate very readily, even in very 
firm tisBuea. The round needles are apt to meet with obstructionB, and 
it is especially difGcult to secure them firmly in the needle- holder. Round 
needles are preferable where little resistance is expected, and homorrhago 
from the points of insertion is to be avoided as much as possible. 

The eye of almost all simple needles is situated at the base. ITence the 
needle must either be passed at once through both raw sarfaces. or it is 
pnlled out in the middle of thewoand, then reintroduced, and withdrawn 
at the other edge of the wound. This is sometimes inconvenient, because 





the broad base of the needle is apt to injure the tissues unnecessarily, and 
this is aggravated by tlie manipulations necessary in i^in grasping the 
needle with tho holder. Nor can this be avoided by passing the needle 
only from within outwards, i.e., from the median line of the pared 
surfaces to the external edge of the wound; tlils is done by supplying 
the thread or wire with needles at both ends. 

Simple needles may also be provided with an eye at the tip (Fig. 93). 
The mture is then applied in the same way as with the needles which 
possen handles. It possesses the advantage, however, that the relation 
of the needle to the holder may be modified at any time. A good instru- 
ment, which may be used advantageously with every form of needle, is a 
flmall binnt hook which, as soon as the tip of the needle appears, is pressed 
between it and the tissue, so that the latter is protected, the tip of the 
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I neodle is exposed, and may hv conveniently pushed further (Ennntt'a 
' coantor-prenaure hook. Fig. 94). Sims'a Go-called feeder ia also useful in 

Bome caeeB, It forms a sort of two-pronged fork, and is especially useful 

in giving a certain direction, while the silver wire is being drawn througli, 

BO that it does not cut. This is possible if the wire is drawn through at 

too sharp a curve (Fig. 95.) 

A needle which we have recently received from Magdeburg, posseesM a 

slit at the eye. Through this the suture is passi-d very easily and quickly. 

and cannot escape, as the edges of the slit have a slight spring (Fig. 9(>). 

This doos not necessitate tiie insertion of the thread into the eye of the 




needle, and the assistant need not prepare the needles in advance, 1 
may take the sntures directly from the disinfecting dish. 

We have entered into these details on the subject of needles in order 
to make the subject clear to those who have little experience. For our* 
own part we eni])loy almost exclusively simple needles without liandles, 
with the eye usually at the base, rarely at the tip, and with the needle- 
holder shown in Fig. 92. Much depends upon habit and experience, but 
at all events, we require needles of the most varied sizes and cnrvaturea. 

The tying of silk sutures needs no special description. The wire-twister 
shown in Fig. 97, seems to us to be the most serviceable. It is a long, 
round metallic staff, with a small S-shaped liorizontal portion at the tip. 
Oud'part of the S grasps one wire, the other grasps the second wire. Then 
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the end of the iiiBtrunieiit is preesed firmly upon the edges of tho wound 
the wires are drawn somewhat tant, and then one, at the most two twists 
arc made; if more twists uro made, the best wire is apt to break. Then 
the twtBter ia pushed back along the wire, and the latter is again twisted. 
By repeating this procedure, a knot is jiroduced 1 to J cm. in length. This 



is bent to oneside, and placed flat against tlicvagiiml wall or theperinRum. 
The ends sometimes produce disagreeable sensutions. but we do not 
attempt to prevent this by the introduction of cliarpie, because these an- 
noyftnces are insufficient to compensate the disadvantages of an object 
which absorbs the secretion of the wound, andean not be changed without 
traction on tho sutures- 
More complicated suture twiBters have been invented by the American 
surgeons, liozeman first draws the wires through the openings of a lend 
plute (concave internally), whose shajie varies according to that of the 
wound. The wires are then passed througit perforated shot, and drawn 
firmly against the lead plate. FinjiUy, the shot is flattened by a special 
pair of forceps, and the two ends of the wire thus held together by com- 
pression. In removing them, the wires uro cut beneath the shot, the 
plato is then removed, and finally the wires. Baker Brown fastens each 
wire with a small clamp. 

In operations on the sexual organs the suture often serves as an impor- 
tant or even as tho sole means of checking hemorrhage. As a general 
thing, ligature of vessels is but little employed. The hemorrhi^es are 
often venous or parenchymatous. The arteries, particularly those in the 
uterine walls, are seized with difficulty. As we are generally concerned 
in securing union by first intention, we can unite both objects at the same 
time. Very exat^t and careful suturing is often required in order to 
secure complete certainty, when there is a marked tendency to hemor- 
rhage. In some caaos one or more ligatures, which enclose a good deal 
of tissue, must be np])lied. 

The employment of tamjmns and the actual cautery, as hjemoatatics, 
has been discussed in previous cliapters. 

Uiemostatic forceps and clamps have recently been employed a good 
deal for checking hemorrhage temiwrarily. Koeberle's pinee kmnotta- 
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tigue, is a Bmall forceps with spring blades, whose ends are slightly bwik- 
shaped, and are provided with very fine serrations on the inner surface. 
Closure is effected by small openings in a projection on one blade, imme- 
diately above the Imndle, and into which fits a projection on the otlier 
blade. The oompression is regulated by the presence of several openings 
{Fig, 98). PeAn lias a sort of catch on the handles of hia hemostatic for- 
ceps. The instrument shown in Fig. 99 is used for grasping large, broad 
pieces of tissue. 

We prefer Hegsr's hook forceps, which are provided with good slides. 
They are made of various sizes. The straight or curved tips are prori 
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with a varying number of small straight hooks, and corresponding fl 
pressions, and also with small serrations (Fig. 100). 

Valuable as these instruments are for temporarily checking the blood, 
we cannot recommend them for extensive use in permanent htemostasis. 
This is only effected by producing a not inconsiderable necrosis of tliP 
tissues as the result of pressure. In plastic operations, this interferes 
with union by first intention; we prefer to remove the parts in question 
with the scissors before tying the sutures, if it had been necessary to roe 
hffimostatic forceps during denudation, and to check the hemorrhage 
then by sutures. In other operations, particularly in laparotomies. 
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hpmorrliages from very small vesHels, may lie checked by compresaing 
tliem for 5 to 10 miniitee. This cannot be depemleil upon in tlie case of 
larger Teasels, and it is then advisable to apply a ligature. 

Ligataree en masse &re hardly ever need bv gyiiecologiste except in lapa- 
rotomies. At the prcBunt time catgut, silk and rubber are employed 
almoet exclasiTpIy. Apart from the requisite firmness, these subatances 
may also be readily disinfected. Unfortunately our judgment with regard 
to this matter is not yet ripe. Circumscribed inflammatory processes 
occur around all these forms of tlgatnrc, but we are unable to determine 
in any given case whether this is owing t« the material of the ligature 
or to some other cause. There is no doubt that the former factor is not 
always an innocent one. It might bo supposed tliat catgut would least of 
all give rise to such processes. But its use is attended not infrequently 
with exudations around the [wdiole, and even with suppuration, Better 
and firmer catgut, which can be kept perfectly clean in Kuemmell's ap- 
paratus, has been recently made. For this reason wo again employ this 
material, but on r experience is insufhcient to permit a final judgment. 
But catgut does not always suffice. If the tension of the ligaments ia 
yery great, as occurs not infrequentlvi for example, in castration with 
salpingotomy, if the pedicle is very firm and comprcasod with diHiculty, 
if tlie danger of sliding off is very great, we do not trust to catgut. 

Silk possesses the advantages, in this respect, that it cuts a little into 
the tissues. But it is disinfected with difficulty, and on account of its 
capillary action is more apt to absorb noxious matters, even if it has l>een 
well disinfected. It is a very significant fact that Czemy thinks it neces- 
sary to boil the silk for two hours in a solution of carbolic acid. Some 
op<Aiilors have remarkable luck, and after the use of silk ligatures never 
obMrve peritonitic exudations, even among hundreds of oiwrations. 
This is true of Tait, who does not even disinfect his silk. K. Martin 
ctUIed attention to the peritonitides which often develop around the 
pudicle, with niotlerato symptoms, and to the faot that, unless careful at- 
tention is paid, the ligatures often pass off unnoticed, attended with diar- 
rhoeal evacuations. I have also described snch diecliargos of silk ligatures 
some time after ovariotomy, and Ilueflell observed a suppurative pt-rito- 
nitis. which develojied alwut two years after ovariotomy, and which 
undoubtedly started from a llpiture. 

Finally, we have observed suppunitive pelvicinflammationa 5 to <i years 
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after 'Castration, on account of fibromata, and which prob&blywere due to 
tbe Eame cauae. I^ndaa lias recently rejmrted a case in which pnrame- 
tritis dovelopeii long after an ovariotomy. Vesicsil symptoms developed 
fitx months later. A phospliatic calculus was removed, and within it waa 
found the liguture. 

Scliroder found the ligatures, after myomotomy, in the vagina, after 
they had given rise, in many cases, to an annoying, purulent dischai^ 
According to A. Martin, the ligatures are often discharged per rectum, 
occasionally through the bladder, ofien through the cervical canal, bnt 
most frequently through the abdominal wound, montba and years after 
the operation, and usually without any reaction. 

Iloffmeier regards such an occurrence as entirely innocuoTia, and Mur- 
tin does not attach much importance to it We may admit that the 
majority of these circumscrilied peritonitides and parametritides finally ter- 
minate favorably, in bo far tliat they do not prove fatal. But even this 
is not certain, and apart from occasional fatal cases, we often find very 
persistent and even incurable abscesses and Gstulee. A suppurating pv- 
a metritis which ruptures into the rectnm, and a calculus, which is pro- 
duced by tbe passage of the ligature into the bladder, cannot ber^arded 
as trivial. 

The elastio ligature possesses the great advantage over silk that it maj 
be thoroughly disinfected with corrosive sublimate (1 ;50(>-1000). \Vein*y 
USD solid bands or thinner and thicker tubes. The latter seem to ns^ 
be better atid more durable, but this may ho merely accidental «*^ 
dependent upon the mode of manufacture. If tubes are employed, t^ 
disinfectant aolotion should be kept within the tube for some lime. F*^'' 
mcrly we paeaed the tube once around the pedicle, crossed the ends, ag*"" 
pasaetl it around and then tied it This is necessary in order to-prev*^'* 
the ligature from giving, but, as a matter of course, an unnocess**^ 
amount of tubing remains in the abdominal cavity. Nor does this pi "* 
permit the ligature to bo applied as firmly as by the following plan, C^*" 
vised by Hegar. The ligature is passed around once, drawn as tightly " 
desired, and then crossed. The crossing point is then compressod wr *" 
a specially constructed forceps (Fig. 101), which has no sluiqi projoctio-^^ 
(to avoid injury to the tubing), and possesses a catch. Then a ailk thr ee*" 
or catgut is passed around the tubing between the forceps and pedicle 
and then drawn tight. Tlio forceps are removed, the rubber tubing uni' 
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I tbread out off close. If we do not think that the latter is tied securely, 
B setoud silk ligature may be passed around the rubber tubing in front of 
the foi-ceps. This plan is not alone very convenient, but is also much 
more rapid than the old method. 

Unfortunately circumscribed inflammations around the pedicle also 
occur after the use of the elastic ligature, although we can hardly suppose 
that it ifl the result of imperfect disinfection in this instance. Nor is it 




twseible that the rubber should absorb noxious material, either during or 

*fter the operation, as the result of capillary action. 

The inflammatioTi or abscess formation must therefore bo duo to some 
other cause, which baa hitherto evaded our search. In some cases the 
Fallopian tubes appeared to me to be the source of infection. This 
is truer of castrations, especially for pyoaalpinx, in which such a mode of 
infection may probably occur as it does in amputation of the cervix from 
the mucous membrane. In ovariotomies and the extirpation of pedun- 
culated myomatft disease of the tubes is rare, and such an cxplanatioD is 
nnsatisfactory. 



GENERAL AND OPEKATrVE OTNECOLOaT 

Prevention of Surgical Infectios. — Seasons. — LocALixy.— Dis- 
TRiBiTnoH OF Patients. — Operating Hoom.— Utknsils asdIs- 
"htrlsients. — The Patient. — The Opekatok and his AsaiSTAirrs. 
— Spray and Ireiqation. — Antisepsis in LAPAE(yTOMY. — Aftbb- 
treatment. 

Semmelwoias laid the corner-stone of the doctrine of antisepiu. 
He proved the identit; of so-called puerperal fever witli pjemis 

and Bepticaeniiu, and attributed these diseasL's to decompoBUig organic 
matters. As early as 1847 be had attributed puerperal affections lo care- 
less cxaminatioDB after previous examiuation of a patient suffering from 
cancer. He also attributi^d other infections to a patient suffering from 
caries of the knee joint. He also described the mode of contagion bj 
means of the bands, instruments and utensils, and limited infection 
through the atmosphere in rarer cases. The protection derived from 
uninjured epithelium was also well known to him. In a small number of 
cases, be assumed the presence in the body of a material which is extretne'V'J 
cupuhlo of decomposition (Belf-infection). The disease can only be coi*" 
bated by prophylaxis. The preventive measures are the strictest cleat*-"" 
ness, the avoidance of contact with infectious matters and indiridu*-**' 
and the use of chlorine. 

These views did not gain ground until the 6th decade of this centu^^'i 
and then among obstetricians alone, leister inaugurated the antiseptf 
method among surgeons. He devised a complicated method, i: 
destruction of the germs by disinfectant fluids and vapors, protection 
the wound by disinfectant bandages, and finally Chassagnac's draina^ 
are combined in such a way that the importance of each factor is dotc^ ■"^' 
mined with difficulty. A good deal must be attribnted to the greal^^'"^ 
cleanliness. In recent times a certain degree of reaction against the n 
of antiseptics is developing. The opinion of the older surgeons tlu 
" operations are better tolerated during ibe warm seasons is still accept« 
by the laity. There is some foundation for this belief. Whether th^^ *" 
temperature, degree of moisture, etc., play a part per se, is determined^^^^^ 
with difficulty. On the other hand we are well acquainted with the ii 
direct effects of some of these factors. Bad air in the rooms, the crowding 
of numerous individuals into one apartment, cause increased spread of in- 
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fectioua diseases. Moreover the general condition of ttie indiTiihial is 
deoidedl; impaired in the second half of the cold seiison. But it iij not 
practicable to defer until aummer the operative procedures, even those in 
wliich delay is jastifiable. Moreover, even our imjierfect knowledge of 
the wuy in which the seasons exert their inHueuce, furnishes us with the 
means of combating this influence. The air in the rooms may be improved, 
and it is also in our power to act favoruhly upon the general coiidition of 
the patient. Our present antiseptic measures are of such a character that 
we no longer need to consider the season of the year. But certain months 
of the year, viz., February and March, api>ear to be attended with special 
danger. In these months we also hear more of infectious diseases, such 
as diphtheria, erysipelas, furuncles, etc., (^utsidc of hospitals. It is evi- 
dent that the injurious factors of winter produce their greatest eEfocts in 
these latter months, on account of their longer jieriod of action. If 
such diseases are rife, it is best to postpone operations, whenever possible. 

The question arises with regard to gj-necological patients, especially 
thosu who reciuire mechanical or operative aid, wliether treatment in pri- 
nte hooBes is not preferable to that in special hospitals or institutions. 
The poor must be treated in theae institutions, even if the treatment is 
of a non-surgical character. Among the well-to-do, much can be done 
tu private practice, but not everything, or at least, only in a very incon- 
venient manner. In some patients the condition is of such S nature 
tliat success can only be attained under the constant 6U)iervision of the 
physician, trained nurses, and the entire auxiliary paraphernalia of a 
hospital. It is often very diHicult to secure artificial disinfection of pri- 
TBta rooms, and of the furniture and utensils contained in them. In 
many cases the family of the patient form a disturbing element. Further- 
more, on account of the difficult technique of many therapeutic methods, 
the time at the disjiosal of a bugy specialist will not suffice for treatment 
in private houses. In time gynecological attainments and skill will be 
more widely diffused among physicians than at present. But, as in 
ophthalmology, the diagnosis and treatment often require so much tech- 
nical experience and skill, that they can be attained only by a few, and 
that, except in a hospital, they can bo acquired only after the greatest 
sacrifices and persistency. 

The principles ventilated in recent times with regard to hospital build- 
iogfl also hold good, as a general thing, with regard to buildings which 
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are destined for gynecological operations. We can not discuss these in 
detail, but will merely consider a few special conditions. 

In Germany obstetrics and gynecology are intimately connected, and 
this is very natural, since the former is evidently the basis of the latter. 
A thorough knowledge of diseases of women, especially of their origin, 
and the requisite diagnostic skill are impossible without a thorough 
knowledge of obstetrics. 

But however suitable is the union of both specialties in one person, 
the combination of an operative gynecological clinic and a maternity 
hospital in the same building is only justifiable under certain oonditions. 
The apartments, nurses and instruments used in the two branches must 
be kept separate. 

It is not even advisable to keep all gynecological patients in one build- 
ing. Cancer patients, in whom the removal of the entire tumor or its 
partial extirpation, with cleansing of the ulcerated surface, is no longer or 
not immediately possible, do not belong in a hospital in which oj>eration8 
are to be performed. They render the air pestilential, and place others 
in the greatest danger. It is often very sad to be compelled to refuse 
such patients, who place their last hopes in their admission. In many 
proper treatment would produce temporary good effects, and ameliorate 
tlieir dreadful sufferings. Jt would also be useful to instruct the internes 
in the treatment of such cases. But nothing can be done for them except 
in a special building and with special attendants. 

In addition to such cases, individuals who suffer from urinary fistula, 
or in whom enucleation of a fibromyoma is to be performed, are also hurt- 
ful to the atmosphere of a hospital. The latter cases are rare and require 
isolation. In cases of urinary fistula we can obviate the difficulty by 
operating as soon as possible. The patients are then usually able to pM^ 
the urine voluntarily, and its decomposition then ceases. 

Special conditions are presented in laparotomies. Kecent experiences 
indicate the direct or indirect influence of locality, so that the advisabiU^J 
of performing the operation in ordinary hospitals appears doubtful. ^^ 
the entire question is very complicated, we will reserve it for future o^^* 
sideration. 

Fumigations with chlorine and bromine are suitable for the disi^^*^^ 
tion of apartments, and their action may be increased by moisture ^ 
phurous acid, which is produced by burning sulphur, unfortunately ^ 
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« no disinfectant properties, but we often employ it as a 
&gi^ intit Term in. 

The room in which operations are iwrformeO requires thorc 

fe<:;tion. In operations in which the danger of Bepticffimia is 

as i It luiHirotoinioB, the number of loolters-on should be limite 

cia.1. ventilation is very usoful in order to prevent the improgni 

atix~»osphere with the vapor of chloroform and ether, and the i 

f I"** KB the attendants. This is very often eflucted by means of 

^•"li icli is worked by n gas jet. In order to purify the air as it enter 

tt»- »^Bgh which it passes may be so arranged that the air flov 

t»^tween disinfecting substances. If the tubes through wh 

^** tors empty partly into a pijw of a stovo (which may even 

'*^<2e8sary, in Bummer), extremely vigorous ventilation will be 

^The temperature of the operating i-oom should he as uniform 

-^~ 'temperature of 14-15° R., will suflico for the majority of 

"^-•^ elevation of a few degrees may be advantageous in laparoU 

^^ ^^vntion of temperature to 20° R. or more, is attended with 

**^*- ^conveniences. This lias been recently recommended on 

^^^«geuer's investigations, but it is forgotten that he referrec 

_ *^^* very extensive exposure of the entire peritoneal surface. 

^* rarely necessary in practice, and should also bo avoided 

^^^^s^aons. A. Martin, however, removes the intestines from the 

■^^^vity, and places them upon the upper [>art of the abdomen 

^^ * oth, which has lieen moistened with a weak solution of cai 

^'^^-^och may be effected if the patient is carefully covered. 

The operating couch also requires carefnl diainfoctiou. Easo( 

^^^^^just be taken into consideration even in its construction. 

^t^^cially true of the pillows and cushions, which must bo oo 

^^^aterproof maturiul. This is more difficult with regard to 

^^iiil metallic parts, as easily decomposed substances are apt 

"*^3ie joints and crevices. Thorough cloansingwith disinfectant 

^^ilacing the couch in the room which is exposed to fumigntior 

"S^ine, will not always prove sufficient. If numerous operation 

the couch must be changed occasionally. An operating table 

^aoen frequently used, should bo exposed for a time to tho ai 

and at tho same time thoroughly cleaned. Toacertatn ext«n( 

true of the examining tji'-te. Even if we do not boiiorei 
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itoelf odnvejB noxious BUbBtaiicea througli the atmosphere, it must bere- 
membered that the hand of tbo phyeiuimi, the instruments, etc., wUic^ 
necessurily come in contact with tbe couch, irUI diffuse bucIi eubatancoS' 

It is very difficult to mention aud obaorve all the precantiooB w^ "* 
regard to the cloaniineas of the utensils necessary for any operatic^''' 
which are demanded by the current iloctrinus. The vessels which cc^^*' 
tain hot and cold water should be mode of moto), glass or porcelain, ^ 
that they may bo readily cleaned. They may not Ijc used for other |>i^^*^' 
poses, and the water iteelf must be pure; if uot, it should first be boil^^"*** 
and a disinfectant added. As the water must fre<]uently be clianp;-^ 
during a long operation, steps must bo taken so that this may be don=^*^ 
quickly without neglecting any precaution. 

The sponges, after being squeezed dry, are placed in boiling water, the' *Sin 
(or twenty-four hours in dilute hydrochloric acid, then washed, dried^-^' 
and hung in a dry sjwt m a cotton or linen bag. Before using th^^*^ 
sponges they are placed for twelve hours in a 5 per eonU solution of car--"^" 
bolic acid. They are then washed and placed in the water, to which a 
moderate amount of disinfectant bos been added, which is to be use 
during the operation. We have no fiMir of again using sponges which. 
Iwve been employed in an o^ieration, unless particularly noxious sub* ' 
stances, such as ichor, etc., liave been handled. After the spongos hare ' 
been used they are placed for twenty-four liours in a solution of soda, 
and then washed to remove all traces of blood; then washed<in a solution 
of carbolic acid, dried, and kept as described above. The subsequent 
employment of the sponges is greatly curtailed on account of the wear 
and tear produced by these procedures. 

Towels should bo kept separate, according as they are used for exami- 
nations and less dangerous operations, or for laparotomies. They should 
be washed separately, placed in dilute chlorine water and then dried. 

Irrigators must also be kept separate according to their purpose. The 
tips are to be made of metal, or still better, of glass. 

The cleanliness of the instruments proper is greatly facilitateil by keep- 
ing them in separate cases. 

In a lai^e clinic there should, at least, be separate cases for the special 
instruments used in laparotomy, in certain other frequent major Opera- 
tions, such as prolapse, and in examinations. If this cannot bo done, on 
I account of lack of means, the different kinds of instruments a 
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least, be kept separate. Much may be done by the proper selection of the 
matcrittl of the inBtrumoiita. Nickel plating prevents the rusting of many 
metallic instrnmentfi and facilitates their cleansing. Whenever poeeible 
wood shoald not be used for handles, or for making certain apparatus, 
but should be replaced by metal or hard rubber. Inequalities, grooves 
and furrows shoald be avoided as much as posaible in the munufacture of 
instruments. 

After simple instrnmente are used, they are washed in pure water snd 
then dried. More complicsted instruments and apparatus, which pre- 
sent irregularities, such as hooks and foroops, must be treated with soap 
and brash, soap and alcohol. Before the operation they are again cleaned 
or oven boiled in disinfectant fluids. It is still better to use, in accord- 
anca with Bose'a advice, a sterJIJKing box, in which the instruments are 
exposed to hot air. It may be so arranged that the instruments are taken 
from the box during the operation, or they are disinfected in the manner 
doflcribed above, and then placed in a weak solution of carbolic acid. 

The following remarks may be made with regard to the person of the 
patient: care must be taken that nothing adheres to her jwrson which 
tnay give rise to ]>oisoning. Prior to the operation she may not lie near 
individuals who are suffering from suppuration, gangrene, etc. On* 
the day Iwfore the operation the patient should, if [wssible, take a warm 
bath, and then is given clean clothing and bedding. The site of opera- 
'ttOD is carefully trttated with soap, alcohol and disinfectant fluids. The 
Ta^na is irrigated, even if it is not involved in the operation. The 
<^lothing worn during the o]:<eratiou must be perfectly clean and disin- 
fected. The patient sometimes suffers from affections such as furuncles, 
eruptions, etc., which may cause infection of tiie wound. In the Frei- 
Ijurg obstetrical clinic only a single fatal case of infection occurred in three 
And a half years, in an individual wlio suffered from a felon, and had not 
been examined during parturition. Such affections must first be relieved, 
^rhenever possible. This cannot always be done, or only in an imperfect 
Ynntiner, as these affections are sometimes caused by the disease on oc- 
connt of which the operation is performed. For example, a carcinoma of 
the body of tho uterus, a fibroma or an ovarian tumor, may be associated 
vith endometritis and purulent secretion, retention of the secretion from 
ftexion or compression of the cervical canal. This results in irritation by 
the acrid secretion, or even in abiiorption of the secreted matters, and 
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thus in the aSectious of the Burfticc of the body. Ab we are not alwftj 
able to prevent this entirely, we should at least emleavor, during 
operation itself, to prevent the trans])ortation of the noxiona material 
tile wound, for example, by a suitable bandage, etc. 

Purulent colpitis and endometritis, especially thoBO which are gom 
rhoeal in origin, are extremely dangerous. Perhaps even moderate residi 
of previous gonorrhoeas jmsseBs infectious properties. Serious distur- 
bances are Apt to arise in tliia way in slight operations and manipulations 
which, on account of their trivial character, are often neglected. There 
is no doubt tliat some of the dangerous or even fatal affections after 
introduction of the sound, dilatation with tents, or even simple exploi 
tions, have been caused in tliia way. To Noeggeratb belongs the cri 
of having first pointed out the dangers of gonorrh(eal infection, Schultn-^ 
emphasized the importance of careful antisepsis in minor operations, 
of various precantiouary measures, particularly of uterine irrigations. 

The first requisite on the part of tho o|>erator and his assistants ia their 
freedom from any disease which may give rise to infection. Great danger 
is incurred if they suffer from foions, furuncles or pastulea. Ten 
years ago the midwife of our Institution, who suffered from a superficial 
■felon with mild lymphangioitis, infected two puerperal women, one 
of whom die<l, the other lay sick for three months. The medical staff 
may also convey infection by carrying noxious material upon or perhnps 
within the body, even though they themselves are not affecte<1. The 
fectious matters may adhere to all parts of the Iwdy, especially those whii 
are exposed, and which thus eome directly in eotitiict with poisonous, easily^ 
decomposed substances. Every one knows liow long the hands and even 
the hairs smell, after working in the dissecting room. It seems as if 
even the buccal cavity and respiratory organs retain these substanceB upon 
their sarface for a certain length of time, since even tho breath exhales 
the peculiar odor. Perhaps the biootl itself absorbs the odoriferous jmu- 
ticles, and then excretes them during expiration. Ether, which has 
inhaled in order to produce anfesthesia, is nmloubtedly removed in tl 
way, as it is often smelt distinctly in the breath for twenty-four hoi 
afterwards. Even at the end of this time the exhalation maybe sostroi 
that the smell of other is noticed on entering the room. This cannot bt^ 
due to the clothes, since it is noticeable oven if the (tatient receives freA« 
clothing after the operation. Nor is it probable that the mucous men* 
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brane o[ the mouth and respiratory oi^iia should retain the ether for 
such a long time. A well-known fact is the intensely disagreeable odor 
from the mouth in certain women during menstruation. ThisiBprobably 
explained by the decouiiHigition of eubstanccs in the uterus and vagina, 
their absorption, and exhalation in the expired air. An important fact, 
to which Mayrhofer first called attention, is the presence of niassee of 
bacteria in the buccal cavity, particularly in the spaces between the teetli, 
Bnd in carious teetii. The adherence of infectious matters to all kinds 
of clothing is well known, and it is well to call attention to the fact that 
gloves may become impregnated, perhaps to a very marked extent, aa 
they are generally made of slightly permeable Gnbstances, and are applied 
to these parts of the body which come in contact with poisonous substances. 
If these facta are true, of which there can be little doubt in the present 
state of the doctrine of infection, the practical measures to be adopted 
follow of themselves. Th3 operator and his assistants must avoid contact 
with suspicious patients and objects, if the (fperation. as, for example, 
laparotonty, carries with it a considerable danger of infection. Their 
clothing should not be exposed to such contact, and should not be kept 
in unclean localitiea, or at least, they should be thoroughly cleaned. 
Shortly before the openttion a warm bath should be taken, and at the 
same time the hair should be washed. Specially reserved underclothing 
and freshly washed linen clothes should be worn during the operation. 
After the clothing is put on the operator should not visit a sick room or 
water-closet. Mayrhofer recommends the application of a respirator, in 
order to retain tlie germs which are contained in the buccal cavity, and 
carried otT in expiration. But this is carrying things to the extreme. If 
any importance is attached to the matter, our object can be attained by 
carefully cleansing the mouth and teeth, immediately prior to the opera- 
tion, and by brushing and gargling with a ditlnfttctant fluid. The cleaning 
of the hands requires the greatest care. Washing with turpentine and 
soup, and then with water to which chlorine, carbolic acid, permanganate 
of potash or corrosive subhmate has been added, is not always sufficient. 
If the fingers have been in contact with coloring matters, blood, etc., 
small particles adhere to the nail-bed and beneath the nails, and cannot 
bo removed by such procedui-es. When these particles are situated beneath 
the nails, they cannot be entirely removed, even with the aid of a Roil 
brash, and the blade of a knife must be used. They can be removed 
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from the nail-bed hy means of a brnah, but only if tlie projectinff coSb 
layer lias not !>een cnt awfty and pushed back. OthcrwiBe the purls con- 
tain amall fisBures and depressionB, in which deconipoging enbetances bor- 
row, and from which tliey are removed with cstreme difficulty. The 
physician should rarely pare the nail-bed, partlyoriaccountof the patient, 
partly on his own account, since hn is apt to be infected in this locality, 
aa is well recognized by anatonio-[tathologi8tB. The difficulty of thoroughly 
cleaning the nails justitius the rule previously laid down that infections 
matters should be avoided for several days before a difficult openition. 

The precautions just mentioned are adopt«d in order to prevent thu 
transmission of poisonous snhstances by the physician, nttendante, uten- 
eils and iustrumenta. Their neglect is followed by various consequencee, 
according to the occupations of the physician and his assistants, and tlie 
inmates of his hoHpital^ The precautions are usually furnished A priori 
when the physician concerns himself with a special form of operation, or in 
a hospital which contains only a certain class of cases, in which there is bnl 
little decomposing material. But the precautions must be carried out 
strictly if the hospital contains all sort* of patients, pregnant and puerperal 
women, and if the physician performs the moat varied explorations and 
operations. 

Laparotomies should be performed in the morning, before the opera! 
and his assistants have entered a sick room. It is also advisable to li 
the number of assistants and instrnmenta aa much as posaible. 

But it would lie wrong to regard septic infection as impossible, 
after all the precautions mentioned have been adoptefl, or, if infectivn 
does occur, to attribute it to laxity in carrying out those rules. A further 
and conaiderable source of sepsis is owing to the fact that, in an operative 
procedure, an easily decomposed material is produced wliich decomposes 
under the influence of the ferments in the air or the bmly itself. Sncli 
material is furnished by the secretion of the wound, blood, and necrotic tis- 
sues. It is, in the main, a part of operative technique to obviat* tbissonrce 
of sepsis by careful ligatures, cleanliness, firm suture of the wound, etc 

The removal by dminage of fluids which are decomposed, or liable to 
decomposition, will bo discussed later. 

To prevent infection during the operation, the epray is often used, Ibe 
Tapor of water either witli or without the addition of a disinfectant being 
mployed. If the spray is merely intended to WJwh the parts, it is better 
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to replace it by an irrigator. In laparotomies it poBBcsBcstlio Oi«id vantage 
of annoying the operator, and if it containa carbolic acid, certainly exer- 
cises no beneficial effects upon his healtii. lu addition it may be assumed 
that it carrieB floating germs into the aMominal cavity. These disad- 
vantages are avoided if the room ia subjected to the spray before the 
operation, but ia discontinued shortly before the latter begins. The 
moisture in the air, and its subsequent precipitation, are capable of pre- 
cipitating particles of dust and germs. AHhongh infection by germs 
floating in the air does not appear to play a great part, neverthelesB the 
spray may act ae a protection against such rare occurrences. 

In ordinary surgical operations the wounds may be carefully washed 
out. In certain cases, especially under the very favorable conditions 
presented by plastic operations, they may then be closed with sutares, or 
they are drained and an antiseptic bandi^e applied. The object of the 
drainage is to carry off fluids which are liable to decomposition. Hence, 
implicit faith is not placed in primary antisepsis. It is only very recently 
that surgeons liave discussed the question of complete closure of the 
wound without drainage, and even then they do not carry out this prin- 
ciple strictly, since they leave a bole here, or a broad groove or artificial 
clianncl there, for the escape of secreted masses. 

In certain gynecological o|)erations the conditions are the same as in 
specially surgical procedures, and the results arc at least equally brilliant, 
Jlore than ll'O cases of prolapse were operated upon in the Freiburg clinic 
in the last three years, the two or three different procedures being usually 
finished at one sitting. Very extensive raw surfaces, opening into numer- 
ous venous spaces, are thus formed, and in former times the operation 
wnsquito dangerous {Simon lost two patients among hisfirst twenty cases). 
In our clinic we operate in the ordinary araphithoatro, immediately after 
the clinical lectures, which are attended by 80 to 100 students, and with 
tlie ordinary antiseptic precautions. One patient died two or three hours 
after the operation from pulmonary cedema, secondary to chloroform 
narcosis in existing heart disease. Not another severe affection was ob- 
served and not a single unsuccessful result. Here the ordinary surgical 
antisepsis proved entirely sufficient. On the other band, although we 
adoptfid much stricter measures, separate room, limited number of spec- 
tators, operation before visiting other patients, we were unable to prevent 
Mptic infection entirely in laparotomy. 
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We cannot relj upon antisepsis in tliis oj>eratit)n with the same certa 
as ill equally serious operatious upon other parts of the body, Thomp- 
son's statement that abdominal surgery afforded no test of theralm'uf 
antiseptic treatment is justified, if we refer only to ordinary snrpical 
Listerism. Apart from the measures employed to prevent infection dup'^ 
ing the operation, a great part is here played by the subsequent method 
of secondary antisepsis, especially those which serve for the removal of ' 
the secretion of the wound. Uiifortuniiteiy such a plan ia entirely want- 
ing in laparotomy, or it is so imperfect that it is employed only in rare 
cases. After the abdominal cavity is closed, the matter is entirely beyoi^^ 
our jurisdiction. Hence wo must endeavor to make tlio operation | 
completely antiseptic as possible, und this constitutes the great differe 
between us and the surgeon. 

The surgical operation, which is to a certain extent analogous to 1 
rotomy, ia tlie opening of large joints," for example, the knee joint. And 
yet the conditions are much more favorable in the latter casi", beciiuae 
the cavity may be washed out with the greatest easo during and after the 
operation. Nevertheless the surgeon introduces drainage tubes. If any 
serious operation is performed vrithin the joint, an operation which often 
cannot be compared with a difficult ovariotomy, in which there are large 
bleeding surfaces, contused and destroyed tissue. Indeed, drainage ia 
employed not infrequently in excision of a floating cartilage, which ia 
generally such a simple operation. As a matter of course the test of com- 
plete antisepsis is not made in the ofwration unless tiie drainage tube ia 
dispensed with. It seems to me as if the experience liitherto obtaiDed in 
this respect is not very favorable.* W 

' Whether tlie tendency to receive noxious germs or to yield to their inHueiM* ' 
ia greater in synovial membranes or the peritoneum, is difllciitt to decide, but at 
aU events it is marked in botli. It ia an astonishing Tact that not alone does the 
sensitiveness of the peiitoaeum in this respect vary considerably in different spe- 
cies of animals, but ag-e also gives rise to similar differences. Horses nnd mulea 
tolerat« opening of the abdomen very poorly, rows anil dogs tolei-ate it very well. 
Hence, too great importance may not be attached to experiments on animals, es- 
pecially on dogs. The young pig is very resistant; an old boiir is much more apt 
to die in consequence of castration, 

' Vide Liieddeeke, Ueb d. Verletzungen groesserer Gelenbe. Inaug. Diss. Halle, 
1884, page 21, No. 84. A very easy operation as the floating cartilage was fixed ; 
nevertheless, tever and considerable exudation into the joint, necessitating puno 
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We do not by any means raise objections to the antisepaiB of Burgeons, 
They havi- acliieved the moat escelloiit reauita, anil tbeir method seems to 
be entirely adeqnate. But we regsird the explanation of their results as 
erroneons, in so far as they are attributed mainly to the complete asepab 
of the operation. AVe muBt also maintain that such antisepsis is insuffi- 
cient for laparotomies. 

Is it possible to make a capital operation like ovariotomy positively 
aseptic? Unfortunately this cannot be "lone, and probably will never 
i*ecome possible. The jirecautioua employed in the bacteria laboratory 
can not be adopted, and even tliere cuitures sometiinea prove negative, 
^t the most, approximate certainty can be attained by roundabout 
^ways, which will be discussed later. 

Hitherto no method has been proposed and generally accepted, accord- 
ing to which operators of equal teiihnical tkill will achieve the same results 
ill similar cases. The difficulty of securing the necessary antisepsis for all 
«:a6es of Uiparotomy is sufficiently shown by the divergent measures of 
operators — measures which often have no relation to antisepsis, and which 
^noald be entirely suporSuous if we possessed a thoroughly reliable method. 
If, for the present, we disregard the fact that one very lucky laparotomiat 
entirely discards the go-called antiseptiu method, all are agreed that some 
disinfectant, carbolic acid or corrosive sublimate, should be used for 
cleaning the person, instruments and utensils, and, to a greater or leas 
extent, for washing the external wound or the peritoneum itself. The 
special recommendations for cleaning the room, oi»eratiDg table, instru- 
ments, sponges, towels, patient, operator and his assistants, present no 
essential diifereucee. It is generally rect^nized that it is advisable to 
limit the number of assistants, instruments, and utensils ai< much as pos- 
nble. 
Only a certain number of spectators should bo allowed to be present. 



ture aad washing. If the abdomen, iuEteoil of the knee, had been tlie site or op- 
ei-ation, the patient surely would have ili<?'d. In such cases Volkiuauu iDlroducee 
a. primary dnLJiuig^ tube it extractioa is difllcult, if adhesions must be separated, 
arteries tied or considerable secretion is to be exjiccted. Even, then, everytliin^ 
does not ruo smootliiy as in aa extremely eii»y ui>eratioa reported by Yolkmann, 
In which the toreiftn botly was fijied upon Ihe external condyle of the tibia. Never- 
theless there was suppuration ol tlie canal o( puncture and alight exudation iuto 
the joint, an indication tliat the irritation was not couBaed to the canal. 
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Tile rccomniendfltion to alistaiii from the operation if we have com* 
in contact with a stroiigfy infectious patiunt or object one or two dtji 
previously, and not to employ an assistant who has had the same eipen- 
ence, is approved by the large majority of operators, but regarded byBonm 
as BuperfluouB. Olahausen sees no objection to employing an ftfisistaDt 
who has handled a cancer or ichorous abscess the day before. 

Now it may be admitted that, from a theoretical standpoint, perfect 
cleaning is possible. It is also probable that in antisepsis we often aim at 
sparrows with cannon-balls, that we regard as dangerous mncb that is not 
so, and that we are unable to ayoid with certainty what is most objection- 
able. The further progress of bacteriology seems to be providing pecnliar 
surprises for us. I will remind you merely of Gusserow'sBtatemenls con- 
cerning the viniB of erysipelas or Aufrecbt's experiments on that of diph- 
theria. But for the present we may not discards the tedious prec-autiouB 
which later will probably be dispensed with in part Although we think that 
it is possible theoretically to disinfect a person sufhcientty, nevertheless we 
do not think that such a theoretical standard can be attained in purely 
practical mutters, and it seems to us that the uvoidance of everything which 
maj produce infection, m better tliaii all Listorism. At the same time 
careful attention must be paid to the room. If this is infected, disease 
may bo conveyed by persons or utensils, despite every precaution. 

Apart from these points, concerning which there is subetantiiil agree- 
ment, we will find great differences in other matters. The methods of 
individual operators are grou[)ed with difficulty from a common staniU 
point. The factors are too numerous and the reports not always suffi- 
ciently complete, to furnish an accurate picture of the metliod of the 
Operator. 

Some operators lay chief stress on the greatest possible rapidity of the 
operation, very little or no consideration being paid to the complete 
cessation of hemorrhage, the removal of cystic fluid which may have 
been poured into the abdominal cavity, even of pus, tissue dibris, or 
cystic contents. The abdominal cavity is to be closed as rapidly as 
possible. Martin makes extensive use of the spray, which Olshanscn has 
abandoned. These two wri ters are the chief advocates of these principles. 
Martin, at least, appears to have obtained good results in ovariotomy in 
accordance with these doctrines. Among 100 cases ha lost only two 
patients, and only one from sepsis. But we are unable to form a thoroughly 
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competent jmlgment before iletnJleil deHcriptions are placed at our dis- 
posal. Olshttusen's fuller reporta do not seem to ub to testify in favor of 
too grwit neglect of the toilet. The mortality in tlio lirat period after 
the operation was llj per cent., not a very nnfavorable result. But fatal 
terminations also occurred subsequently from abecesaand abdominal fistula, 
in two cases from ileus. In two other fatal cases renal diaeaae was men- 
tioned as the cause of death, in a third case apoplexy. It is also a striking 
fact that in two cases it became neeessary to reopen the abdomen, on ac- 
count of ilens, following extensive adhesions of the intestines. We also 
find mention made of a not inconsiderable number of circumscribtid in- 
flammations, among which may probably he included those in which con- 
Taleec«nce was attended with considerable or protracted fever. Finally, 
myxoma and colloid of the peritoneum occurred among the ecquelce. But 
we are not justified in attributing all these results to the imperfect toilet. 
ThiB can be predicated with certainty of the myxoma and colloid of the 
peritoneum, but only with ntoreor less probability of the other affections, 
since many other factors come into play, for example, the mode of treat- 
ment of the pedicle. It would, therefore, be very interesting to obtain a 
trimilar report concerning openitionfi in which the other method of treat- 
ment of the pedicle was adopted. 

Olshausen's obetTTations are extremely interesting, insiamnch as they 
destroyed certain illusions concerning the prognosis in ovariotomy. Apart 
from the aequelee mentioned, eight relapses are reported, partly of benign, 
pertly of malignant tumors, five of which proved fatal before the end of 



The patients cannot be regarded as restored to health, especially if they 
leave the hospital on the lOtb to 14th day, at a time when the abdominal 
wound may burst open. Much may happen subsequently, which may 
change the result very decidedly, even with reference to mortality. 

This plan of treatment is contrasted with another, which is based on 
the principle of careful toilet, very little attention being paid to the 
rapidity of the operation. When the abdominal cavity cannot be cleaned, 
either on account of the cond ition of the patient or the excessive duration 
of the operation, drainage is resorted to. The chief advocate of this 
principle ia Keith, who, for a time, substituted the carbolic acid spray 
for drainage, but finally discontinued the former. Whether and to what 
extent Keith usee dismfectants, we do not know. He does not operate 
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I rapidly. At least, in his report for 1S83, we find that manj OTariotomies 
I lasted much more than an liour, and even as long as two and a quarter 
I hours. The results are excellent, eepecially if tho many difficult cases are 
I taken into cons tile ration. Keith also obtained aimiiar results before the 
antiseptic period. Equally goci are hiaresultsin hysterotomy for fibroma 
with extra- peritoneal treatment of the stump (11 successful ojMiratiuns, 
' most of which were very difficult.)' 

I Finally, we will consider the views of a surgeon (Tait) who proclaims 
I himself the foe of antisepsis, although he adopts certain measures which 
[ are justly regarded as antiseptic 

I Tait claims that a surgeon or gynecologist who visits other patients 

[ should not make laparotomies. If I understand him rightly, he ple»ls 

for specialists in laparotomy. He does not think that it should be pcr- 

formci.1 ill a hospital which admits cases of different kinds, He is also 

very strict in the recommendation that neither the ojicnitor nor his assist- 

I ants should meddle with autopsies or suspicious patients. {Path, and 

I Treatment of Diseases of the Ornn'es, 1883, p. 354.) 

Tait does not use disinfectants, and even considers them injurious, 
Hie sponges, however, are kept for some time in a 5 per cent- eoiution 
of carbolic acid. Otherwise, ordinary water is used for cleaning the 
wound and even for washing out the abdominal cavity, which he strongly 
recommends. He repeatedly [wurs in largo amounts of fluid and washes 
the intestines with the hand, The instruments are also placed in ordi- 
nary water during the operation. Ordinary abfiorbent cotton is used for 
dressings. The silk is merely placed in boiling water in order to remove 
the rubber. 

According to his statistics Tait is by far the most successful of all liv- 
ing operators, but too much reliance should not be placed on statistics of 
this kind. Intentional concealmtmt of unfavorable terminations is out 
of the qncstion, but there may be self-deception, an artificial classification 
according to methods or merely modifications of methods, so that nothing 
I is said of the bad results which have followed other methods, Sfnch 
may also be done in this way by a suitable classification, in which certain 
unfavorable jwriods are omitted, or by definitions, which are used in a 
different sense from those ordinarily employed — as, for example, when 
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the term ovariotomy is Applied to what is generaHy known as castra- 
tion.' 

A great part ie played, in Tait's statistica, by exploratory incisions and 
incomplete operations. Whoever exchidea all unfavorable cases after an 
exploratorj- incision (whose recommendation by Tait we do not entirely 
nnderstand in view of the perfection of diagnosis), has decidedly better 
chances of favomble statistics than one who is less politic. The so-called 
incomplete ojierations exert a still greuti-r influence. Here all fatal cases 
after nnfiniahed operations, i.e., especially after the more difficult ones, 
are excluded. As a matter of course, caprice may then play a great part, 
inasmnch as the term incomplete oi>erations may be used— for example, if 
part of a cyst is left behind after ovariotomy, or part of a tube in salpin- 
gotomy, or a email piece of the ovary in castration. In addition there is 
also a great advantage compared with the surgeon who completes such 
ilifRcult operations, since, as a matter of course, more unfavorable results 
will bo obtained under such circnmstanceB,' 

To all this must be added tlie different jirinciplos followed in the selo-c 
tion of cases, and finally the incalculable differences in the cases them- 
selvvB. It is entirely in accord with tlis doctrine of ohances, that one 
physician should have 70 difficult cases, another TO miid ones, among 100 
cases, perhaps even more prolmble than that an operator should lose a cer- 
tain percentage from ileus, embolism, tetanus, cirrhotic kiilueys, "foreign 
body," pneumonia, degeneration of the heart muscle, or some other acciden- 
tal complication. But although we may receive such statistical collections 

' The articles by Toil, Thornton and Bancock on " Listerism in Abdominal Sur- 
gery "(J"»f. Journ. o/Obst., I8S4)str(!ngthea our iloiibts of statistics, although we 
must rcgitrd as iinroiindcd the charge of iatentioDiil deception wlU) which one of 
th« writei's honoi'S the otlier. 

'It is very difHcult to arrive .it a juat conclusion with regard to Tait's results. 
Tor example, while the results ia liysterotomy (iiven in his work on ovarian dis- 
eases are very favorable, Thornton states that, Bccordin^ to another publication 
by Tait, the latter had 3 deaths among 9 hysterectomies. But these were incom- 
plete operations and are not found in tlie tables contained in Tail's bwfk. The 
latter refers only to cases which were treated with hiscirculiU'cliiinip. Thisilhis- 
Irates our jireviouB remarks concerning i noil i Meat ions of a method. While Uiih 
book is (joins' to press we have received tlie btjitistics of all of Tail's laparalomies. 
Among the 1,000 lapEu*otomies ore included B4 exploratory incisions and tlO in- 
complete opeiations I! 



GENERAL AMD OPERATrVE GTNBOOLOGY. 

■with a certain degree of reserve, it ie nevertheleaB true that Tait attaiiu : 

a good results as the most Btrenuous advocate of antisepsis, and 
Fif, as hiE recent pablications claim, he hae performed G5 
Fpingotomies without a fatnl termination, his success ia uniqua 

The subject may be briefly summarized in the following way. 
I we three principal methods of procedure: 

1. Strict antisepras, spruy, neglect of toilette, the most rapid operatic 
I possible, DO drainage, 

No spray, no special attention to antisepsis, extremely carefnl 
I toilette, relatively slow operation, compamtively frequent nse of drainage. 
Hejectiou of all disinfectant measures, careful toilette, occasional 
I drainage. 

Whether Tait attaches special importance to rapid operation does not 
I appear from his publications. Probably ho does not, inasmuch as re- 
I pcated washing of the abdominal cavity, and removal of the fluid by 
f means of sponges, in other words, careful toilette, always require a cer- 
tain amount of time. 

Among the three most successful luparotomiats (with a lai^e number 
of operutions) Keith is the oldest. His good results extend over a long 
number of years, and are attested by detailed reports. The successes 
I vere obtained in extirpation of fibromata as well as in ovariotomies. 
I Both the other operators furnish very meagre reports, Taifs success in 
C ealpingotomy surpasses that of all others, inasmuch as this operation is 
I more dangerous titan ovariotomy. 

No other operators have obtained such results, although their scientific 
I, and technical attainments are, in many cases, undoubtnlly equal to those 
I of tlie operators previously mentioned. Perhaps a certain part is played 
I by chance. If an operator has 3 per cent, mortality, he must have been 
I Tery lucky, and it is not at all probable that the mortality should not be 
^.greater in the next hundred cases, on account of unforeseen influences and 
f oom plications. 

It is difficult to explain the striking fact that operations made in ac- 
cordance with such different methods should be attended with snch 
I similar results, and that favcinible results are obtained even when anti- 
I 'Sepsis is neglected. 

Our antiseptic method lias grown less complicated on account of 01 
l restriction of the number of assistants, instruments and utensils, but it 



] 



GYXECOLOGICAL OPEEATIONS, 191 

adhero to antiseptic principles it is not probable that it caa be simplilled 
much more. And yet we eanuot be positive that the ])atient will escape 
infection or self-infection. If the case terminatea unfavorably, it ia said 
that some precaution has been neglected, and this can be shown to be 
true if we examine the matter carefully. But the neglect of some pre- 
caution might also be detected, if successful operations are examined. 
At tho same time better results may be obtained by an operator who has 
discarded almost the entire antiseptic apparatus. 

Id our search for the causes of the varying results, we have been struck 
by one tact which may perha]>s shed some light on the subject. Of the 
three most successful operators, two, Keith and Tait, are specialists par 
exceHence. So far aa I know they perform laparotomy alone, and have 
no largo hospitals containing numerouii jHtticnta with various diseases, but 
merely have wards for laparotomies. Prior to the antiseptic period, 
Keith performed very successful OTariotomics in a small private bouse, 
arranged for this special purpose. Tait operates very often in prirate 
houses. 

So &r aa regards the attendants, I am not accurately informed, but 
Tait appears to have had the Bamo assigtant for many years. l^Iartin is 
also in the same position as Keith and Tait. Although not so one-sided 
in iuB specialty, he has merely a small private clinic. But in myotomy 
and salpingotomy his antisepsis proves insufficient. 

Hence the succeseful results, esj)eciit]|y those of Tait and Keith, are 
explained by the condition of the operating rooms (free from pathogenic 
microbes), and also by the fact tliat these two o|>erator8 carefully avoid 
contact with infectious patients and objects. The (Striking differences in 
tho results do not seem to us to bo esplicable on the ground of greater 
scientific attainments, diagnostic ekill and techiiica! expertnoss in the 
operation. In certain particulars the aui>eriority might even be claimed 
for others. The advantages enjoyed by these two operators have not been 
entirely replaced hitherto by so-called antisepsis. Let us hope that this 
may be attained. Otherwise the consequences would be very dreary, as 
wo would degenerate into laparotomists, doubly dreary because the medi- 
cal mechanic has even now become too prominent. 

Perhaps further advances will antagonize this undesirable specialism. 
There is little doubt that definite pathogenic bacteria are the chief sources 
of tronblo, while many other germs probably are not injurious to the ah- 



192 



GEXERAL AMD OPKRATTVK GYTnCCOLOGT. 



domiiial cavity. We will probably learn more concerning ttie foiroer, «o 
that we will become able to render them innocnous. Or pcrliaps we fill 
discover some remedy which, without injuring the peritoneum or th» 
general economy, will destroy all infections germs. Such a subBtance, 
employed in the form of spray or irrigation, or after the completion of 
the operation, to wash out the entire abdominal cavity, would enable w 
to complete the operation undisturbedly, to check hemorrhages, and then 
to thoroughly clean the abdominal cavity. The neglect of abiiomiiial 
toilette, with the greatest rapidity of operation possible, can only be re- 
garded as a makeshift which, while it seems to he not ill-fonnded, a« 
regards the mortality during the first period of convalescence, bm 
been shown to be followed later by decidud bad eSccts, and even 
by a fatal termination. But the great stress laid by the strongtfst ad- 
■herents of antisepsis upon the necessity of completing the operation as 
rapidly as iKissible, is the best evidence of their own incomplete reliance 
upon antisepsis. Experiments have been made with various remedies of 
this kind. None have proven entirely satisfactory, although complete 
protection against infection might have been expected, according to the 
investigationB on the remarkably great antiseptic properties of corrosive 
sublimate, and of carbolic acid, which is again occupying greater promi- 
nence. But even the constant flooding of the field of operation with 
these substances, is not a sure protection against sepsis, and may give 
rise to very disagreeable symptoms of poisoning. Thymol has not met 
with a better fate. 

We may also follow another plan, and attempt secondary antisepsis, 
with improvement of drainage. The good results obtained, in total ex- 
tirpation of the uterus through the vagina, by means of the very simple 
capillary drainage with strongly absorbent iodoform or corrosive sublimate 
gauze (which is passetl by some into Douglas's sac, and by others at le*at 
as far as the peritoneum) should be taken into consideration. It must 
also be rememberoii that Keith employs drainage very extensively, and 
this is also true, though to a less extent, of Tait'a operation. To give 
up drainage entirely does not appear to us to be justified by the present 
condition of our art. If large masses of tissue have been seriously in- 
jured during the operation, or if they will probably become necrotic from 
other causes, for example, from the shutting off of the blood supply, and 
a hemorrhage ensues which can not be entirely checked, or if the oondi- 
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tion of the patient demaiide rapid cloBure of the iibdoiiion, while it still 
contuius tough colloid cyst-contents, dminnge cannot be dispensed with. • 
Whether tlie opposite plan which relies entirely on primary antiBepeis is 
more ideal, and slioutd bo looked upon a^ the method o! the future, need 
not be considered. Doctrinarianism is as little applicable to this purely 
practical question, as it is in deciding on the lulvantages of intra- peritoneal 
or extra- peritoneal treatment of the pedicle in supra-vaginal amputation 
of the uterus. 

In vieff of the apparently similar results attained by the three methods 
deBeril>ed, there is no reason for manifesting a geneml preference for one 
or the other, and to reject the others, together with their underlying prin- 
ciples. This may be done lejist of all with Keith's method, aince it is tlia 
oldest, and has been tested for a long series of years. 

In our opinion it is best to individualize and according to the pecu- 
liarities of each case, to decida for careful toilette, rapid operation and 
cioaarc of the abdominal cavity, or drainage. In some cases there can bo 
no doubt as to the plan to be adopted. Tough colloid masses may no 
longer be left behind. In simple parenchymatous hemorrhage from a 
?er7 extensive surface of adhesion (which, in some cages, can not be 
checked at all or only after a long delay) the a1)dominal cavity must be 
npidly closed, if there is no other complication, and the hemorrhage 
cliucked by compression. When ichor, urine or fffces have passed into 
the peritoneal cavity, life, perhaps, may be saved by drainage alone. The 
latter has found few adherents in Germany, because the attempts with 
Sims's method have hud such poor results, and because they iiave given 
riae to infection. Hence, it has also been considi'rwl diuigiirous to effect 
drainage with glass or hard-rubber tubes, which were passed through the 
abdominal incision into Douglas's rul-de-sac , and through which a strongly 
absorbent material, dipped into a disinfectant, was shoved (sometimes 
even into the peritoneal cavity). But this is by no means true, if the 
surrounding abdominal wound is properly disinfected. At least we have 
Be«ii no bad results, and although we do not wish to assert that our object 
is always attained, nevertheless this hon been accomplished in many cases. 
As this measure can be followed by tew evil cffecis, if the precautiona 
deecribed in other chapters are adopted, we warmly recommend that 
fresli trial !« made of a method which Keith so warmly recommends. 

At all events the facts adduced necessitate caution in the selection of 
Vol. I.— 13 
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tlie locality for performing laparotomy. It woald be best to perform the 
operation in a house remote from other hoepitals, or at least in a building 
which is separated from the other wards of a hospital — special instrn- 
mentarium and other utensils^ as a matter of course, and it would be veiy 
desirable to have special assistants. Clinics which admit surgical and 
gynecological patients of all kinds, and at the same time are used as a 
maternity hospital, are but little suited to the operation^ unless thej 
possess many separate wards or few patients. 

The after-treatment of the patient must be as simple as possible. If 
infection lias been avoided during the operation, the greatest danger is 
passed. Bodily and mental rest during the first few days is the mo&^ 
urgent requisite. After being properly cleaned the patient is carried \T%Xfi 
a warm bed, provided, if necessary, with fresh bed-clothes, and the lim.B*^ 
and trunk kept warm with warming-pans. The after-effects of narco^^^ 
are relieved by the ordinary remedies, .a little ice or stimulants su^ '^ 
cutaneously. In conditions of collapse we give stimulants subcutan^ -^ 
ously, enemata of wine, laudanum internally, when indicated, and if t\C^ 
condition of the stomach permits, brandy and water, tea, coffee or win^ ^ 
The diet should be in fluid form, or at least very easily digestible. Stim^^ 
ulants should be given only in conditions of s^wcial weakness or to in ^ 
dividuals who are accustomed to their use. We have not been able tc^- 
convince ourselves of the necessity of the frequent, indiscriminate ad^^ 
ministration of stimulants, such as brandy, strong wine, etc., in the first3 
period after the openition. The jiatients very rarely die of pure weak- ^ 
ness, and in equally rare cases do we save a septicemic patient by the aid 
of stimulants, although we consider their administration perfectly justi- 
fiable in such conditions. We may observe in some cases that such a 
patient lies in a condition of extreme exhaustion, with a miserable pulse 
of 130 to 140 a minute, and after the evacuation of a mass of ichor, 
the ])ul8e and general condition improve as if by magic, although perhaps 
the patient is taking nothing. The cause of the weakness is rarely found 
in inanition, but in the poison which infects the organism. With regard 
to the administration of stimulants and nourishment, we think it is im- 
portant to consider, cum yraiio snlis, the feelings and desires of the patient. 
AVe have often seen better results from milk or sour milk than from the 
most concentrated nourishment and stimulants. 

As soon as the condition of the patient jwrmits, her position should 
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bo changed occasionaliy, for example, from dorsal to lateral decubitua. 
If this cannot be doue, the nurse should Hex and extend the lower 
limbs every hour or two at tlie hip, kiiee aud ankle joints. This, 
together with an elevated position of the legs, exposure of certain parts, 
such as the calves and popliteal spaces, and a cbuiige in the points of sup- 
port, is a good remedy against thrombosis. Remedies which increase the 
blood pressure, such as moderate doses of quinine, should be given in 
time to patients suffering from feeble heart's action. 

Bed-sores are best prevented by a position in wliicli the supporting 
surface of the body is aa extensive as possible. Wlien tho patients can 
he with the head and shonldors low, the trunk should be almost liorizon- 
tal. The sacrum and the back as high as the shoulders then form the 
surface of support. The lower limbs may be elevated if we fear throm- 
boius, or do not desire tension of the abdominal walls. Otherwise, air- 
bnge, water-bags, or change of position are the best remedies. 

Vigorous local treatment, such as the application of cold compresses or 
an ice>bag, should not be instituted unless there are special indications. 
The genai-al use of injections, and still more of constant irrigations of the 
vagina after o[>eration8, we regaril as injurious rather than beneficial. In 
the first few days, while there is still hypenemic swelling, they act as a 
mechanical, hurtful irritant. At a later period, and if the secretion is 
very copious and foul smelling, cleansing injections (the tube being intro- 
duced very gently and very slight pressure being used) aro advantageous. 
But tboy are not often requiroii. 

In former times the patient was kept constipated for a long time after 
laparotomy. Tait was tlie first who strongly opposed this view. In 
ordinar)' cases he gives an enema on the third or fourth day, if tho evacua- 
tion does not occur spontaneously. He has no dread of giving laxatives, 
even a few hours after the o]»eration, and recommends, [larlicularly in 
bilious vomiting, a Seidlitz powder, sulphate of magnesia or calomel. 
We have also abandoned the constipation plan, and find that the piktiente 
feel better without it. Perhaps thrombosis and even ileus may be pre- 
vented in this way. At all events ailhesions are prevented or even sepa- 
rated and elongated. As a matter of course, it is better to follow the old 
plan, if there is great probability of the formation of u circumscribed 
abscess. Tait claims that laxatives facilitate the natural drainage of tho 
peritoneum, and attributes bis good results in part to their use. 
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The catheter should not be employed unless micturition becomes im- 
possible. The necessary precautions are described in detail in the para- 
graph on instrumental examination of the bladder. A vesical catarrh, 
which is apt to ensue unless all precautious are adopted^ may have an in- 
jurious effect on the course of convalescence^ and even be attended with 
danger. Some patients are able to micturate if the hands are dipped in 
warm water. Cold water is occasionally of service. As a general thing, 
it is advisable not to catheterize after the operation, as is usually done. 
We have noticed that the patients pass the urine more readily if this has 
not been done. 

The temperature of the room should be IS to 15^ R., and good ventila- 
tion should be secured. A draught is certainly injurious, especially if 
the current of air strikes the operated part or its vicinity. We must en- 
deavor to obtain a uniform temperature and pure air without draughts. 

The older physicians and obstetricians laid great stress on maintaining 
the natural secretions in puerperal women, and those who had undergone 
operations. The greatest importance was attached to the cutaneous 
activity. This notion has been again brought forward with regard to 
ovariotomy. The patient is prepared by means of baths, and an attempt 
is made to keep the skin turgescent, and to predispose it to perspiration. 
Although this preliminary treatment is not necessary in all operations, 
yet greater attention should be paid to this point, and diaphoresis stimu- 
lated by warm clothing, and by the injection of large amounts of luke- 
warm or cold drinks (not by elevation of the external temperature.) 



CHAPTER in. 
^^ft OPEItATlOXS OX THE OVARIES. 

^^^ EXTIKPATIOX OF OVARIAN TUMORS.— OVARIOTOMY. 
The History and STATiarica of Ovariotomy. 

' I ■'HE first rational attompts at ovariotomy date bnck to the begianing 

of this century, but it is only for the post twenty-flve yeiira that 

"fche operation is generally recognized ae scientifically justifiable. The 

~Xffork imposed ui>on the pioneers of the operation was difficult in every 

^fliiectioii. Not alone wei-e they forced to gro]>o slowly for the principles 

■^)f the operation and to perfect its technique, but it first became necessary, 

^t the cost of many disappointments in tlie deud-houso and the sick room, 

to aci^aire liatter anatomical knowledge of ovarian tumors, and to learn 

the diagnosis of pelvic tumors. 

The idea that the extirpation of drojiaical ovaries might lead to perma- 
nent recovery, was first suggested by Schorkopf in 1685. During the 
18th century the question was discussed by prominent physicians. In 
1772 Hunter made the suggestion that, if there are no adhesions, the 
punctured sac should he extracted through an opening two inches long. 
But the first operations of which we have any knowledge were made un- 
intentionally. Thus, in 1701, Dr. It Houston exposed an ovarian tumor 
1;^ an incision five inches in length, and iis nothing escaped after punc- 
ture, be removed the colloid contents of the multilocular tumor in part 
with his hands, in part with a piece of wood shaving, and then closed the 
ibdominal wound with three mitures. The patient recovered and lived 
tor sixteen years. A few years later Salvator Morand performeii touil 
extirpation of an ovarian cyst, inasmuch as, in the attempt to withdniw 
the canula of the trocar, the entire cyst was removed. The patient died. 
Ephiuim MacDowell, ot\'irginia, was the first one to perform ovariotomy 
according to a well-considered plan, and in the full consciousncsa of what 
he was doing. It is said that he received the impetus to the operation 
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from hiB teacher J. Bell of Eel in burgh., who had cm;;iliaaized the useless- 
neaa of all otlwr Methods of treatment, and believed firmly in the praC' 
ticabilitj of eitirpation, MacDowell performed his first operation in 1309. 
The patient recovered and lived thirty-one yeare. He operated in tveive 

[ additional casea with eight recoverieB. 

The development of the operation is associated with the names of Atlee, 
Spencer Wells, Baker Brown, Koeberlt- and Keith. Through the eSorU 
of these men ovariotomy gradually received a, sciontifie biisis, its tocUniqne 

^ was improved to a high degree of perfection, and the last objections di* 
Bipated by the increasingly favorable results. 

We will now give a brief resume of the development of the methods of 
operation. 

The first operators generally lost the ailvantage accruing from tht 
diminution in the size of the tumor during the operation. MacDovell 
and others sometimes made enormous incisions, estendlug from the epi- 
gastrium to tlie symphysis. In 1836 Jeaffreson waa the first to remove i 

I large cyst through an incision only Ij inches in length. Clay, onlUeotllW 

1 hand, preferred long incisions as a matter of principle. " 

The greatest changea were experienced in the treatment of the pedicle, 
upon which the main interest of the operation was long concentrated. 
MacDowell, Clay and others tied it with a ligature which was drawn oot 
through the lower angle of the wound. Natlian Smith (1821) first veiV 
tured to cut the ligatures off sliort, and to allow these foreign bodies t^^ 
remain permanently in the abdominal cavity. This simple methoC^^ 
failed to receive recognition for a long time. It was first restricted tcS^ 
unfavorable, eiceptionat cases, in which other methods did not appear to^-' 
be RUJtable, beciLuse the decomposition of the ligature and its inflammation- — 
producing effect were dreaded. It is not until very recently that ligature 
of the pedicle en maaxe, based upon experiments on animals, and favorable 
results in the human subject, waa raised to an undisputed, princi] 
method. 

In 1849 Stilling formulatwl the principle of estra- peritoneal treati 
of the pedicle. The pedicle was to be fastened in tiie lower angle of 
woutid, and all the pathological clmnges on its raw surface were to occur 
outside of the abdominal cavity, under the eye of the physician. It waa 
not until 1858 that it received general recognition under the form of 
Hutchinson's clamp treatment. This became epoch-making, from the 
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"fact tlial by it alone satisfactory results on a large sculc were first obtiuiied. 
At the present time it [lossoiiecs only ua historical interest. 

Further important progress was made in 1865 by linker Brown's ro» 
moval of the pedicle with the actual cautery, a method which fuuud an 
eitretnely fortunate advocate in the ))or3on of Keith. 

In addition to these brilhant achievements in empirical and technical 
6elQs, we muHt note a series of important thooretical discoveries, which 
often furnished the subs(>f|iiont scientific hiisis for the rupidly advancing 
empiricism. We refer to the testing, hy meiiiiB of exix-rimenta on ani- 
mals, of the value of certain methods of operation, and of other points 
irbich are important as regards the result of the operation. Also, the ■ 
advances in the anatomica! knowledge and diagnosis of abdominal tumors, 
^hich have led, on tlie one liand, to more precise formulation of the in- 
dications ; on the other liiind, to the origin of new methods of operation. 
The introduction of antieopsis has been of the greatest importance in 
"^Jie recent development of ovariotomy, and forms a mile-stone in its his- 
"fcory. To Oemmn ojieratora Irelongs the credit of being pioneers in its 
•employment. Ilegar has operate*! since the summer of 1875, according 
"«o his own peculiar method of antiseiisis. 

Keith did not accept antisepsis until March, 1877, Thornton in 
^December, 1877, and Spencer Wells not until the beginning of 1878. 

Anatomical Relations. 
Tie ovarian tumors, which liave been the subject of operative interfer- 
ence, are in part epithelial (colloid and dermoid cysts, carcinoma), in part 
desmoid (fibroma, papilloma, sarcoma, myxoma). They are quite often 
mixed forms, in which larger or smaller portions of the cyst walls present 
a myxomatous or sarcomatous ciiaracter. In like manner there may be 
combinations of carcinoma and cystoma, or malignant degenerations of 
primarily benign cystomata. 

Olshausen has recently ciilletl attention to a jieculiar foi-m of jirolifer- 
ating cystoma, which looks externally exactly like a cauliflower growth. 

Malignant tumors and dermoid cysts are much more frequently bilateral 

than simple proliferating cysts, A separate position, from a clinical and 

ttnatomieal standpoint, is taken by certain bilafcontl papillary cysts, which 

are situated entirely within the broiul ligament, and whose papillary ex- 

^gjfMoences occasionally grow into the bladder and other adjacent organs. 
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The only solid tumore are the fibromata, and occasionally Barcotnab 
and uirciiinmata. The majority of ovarian tnmors contain larger or emall«r 
eavitiea, filled with fluid, and may, therefoi'U, he diminished in eixe dur- 
ing the operation. 

This diminiiEion ia most marked in unilocular cysts or multilooularcys- 
tomata, with a predominant main cyst, while honeycomb- 1 ike tnmors, com- 
posed chiefly of solid material or solid tumors, necessitate a larger incisiin. 

At first ovarian tumors are usually situated behind or to the side of the 
ntema, and push it forwards or to one aide, \s their growth incroMffl 
they either drag it up towards the abdominal cavity, or push it deeper . 
I into the [wlvia, or even to the outside. In the abdominal cavity ovarian i 
tumors are applied closely to the anterior abdominal wall, and push tbo | 
intestines upwards, backwards or to the side. In very exceptional cawi, ' I 
adherent loops of intestines are situated in front of an ovarian tninor. I 
On tlie other hand the abdominal walls may be removed from the tumor 
by abundant ascitic effusion. 

Ovarian tumors are almost always connected with the broad ligameot 
' and uterus by a band-like pedicle of varying length. It ia composed O' 
a portion of tlio broad ligament, the ovarian ligament aiid usually tk»* 
tube, a longer or shorter portion of which ia applied to the surface of tt^^ 
tumor. But in some cystomata and particularly in solid ovarian tumor^^*' 
the tube does not form [lart of the pedicle. Its fimbriated extremiC^^ 
■ alone extends to the tumor, and may therefore he loft behind duruig th:^^ 
operation. 

The vessels of the pedicle are derived from the internal apyrmati^ * 
artery and from branches of the u.terine artery; the former pass along th(^ * 
infundibulo-pelvic ligament, the latter along tho median border of th^^ 
uterus to the pedicle. The arteries are sometimes as thick as a raven's^ 
quill, the veins as thick as the little finger. Long, thin pedicles usually ' 
contain fewer but larger vessels tliau short, thick pedicles. The pedicle 
also contains numerous lymphatics and nerves, fibriliated connective 
tisane, and sometimes amooth muscular fibres. In some cases the round 
ligament passes into the pedicle, even in a double knot. Xussbaum, 
Spencer Wells and Werth m<?ntion double pedicles, which develop from 
tho formation of a fissure in the broad ligament, between the ovarian 
ligament and tube, or between both these structures and tint infundibulo- 
pelvic ligament. 
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Thfl pedicle ia Rometimcs brittle, particularly in tDiiUgnaiit tumore, 
torsion, or fiitty degeneration of the connective tiasuo ntid vessels. 

Torsion of the pedicle is a very serious phenomenon. It i§ generally 
tvisted I to 2 times upon its axis, but 6 to twists have also been ob- 
■erred. If it developes rapidly it gives rise to severe circuliitory disturb- 
ances: venous stasis with secondary hemorrhage and cedematous swelling, 
and also inflammation or oven gitngrene of the tumor. In slowly develop- 
ing torsion the tumor gradually shrivels or its connection with the 
pelvic organs is entirely lost, iind it is nourished by adhesions to the 
omentum, mesentery or abdominal walls. This rare process has been 
termed transplantation. Spencer Wells operated successfully in two 
oases, one of them a dermoid cyst. 




Small tumors are not infrequently destitute of a true pedicle. The 
normal connection of the ovary with the broad ligament is widened, to 
correspond to the size of the tumor. This is observed with comparative 
frequency in solid tumors. They are then held merely by a broad but 
very short reduplication of the [writoneum; this possesses some resem- 
blance to a pedicle, because the hilus of the ovary forms a more or less 
deep groove. Fiually, the pedicle may be wanting if the tumor, in its 
development, pushes in between the folds of the broad ligament (Fig, 
103). A part of the tumor is then situated within the jieritoneal cavity, 
the other is extra- j>eri ton eal between the unfolded layers of the brood 
ligament (Fig. 103). The more this unfolding progresses laterally, the 
nearer the extra- peritoneal segment of the tumor approaches the lateral 
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the iliac foesa. In the median line it cornea in contact with the t 
(Fig. 104), whose peritoneal covering it may even displticc liaokwarila wid 
thua push its way boiieath the broad lignment of the opposite side, Thii 
vessela are not collected in a narrow bund, but are separated from one 
another, and enter the tumor mainly in two bundles, the uterine veesela 
on the median side along the tube, the spermatic veseela to the dde ol 
the linea terminalia (Figs, 104 to 107.) 

The untoldinjj of tbe broad ligamenta may also vary in the downwa*^ 
direction, i.e., the folds of the ligament may reunito immediately belo' 
tbe tumor (Pig. 103), so tliiit only a few narrow veins shimmer throng"fc' 
or tbe unfolding is bo complete that tbe tumor pusbes deep into t-'k-''^ 
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r parametrium and extends to the immediate neighborboud of the ]>ampini- 

I form plexus (Fig. 105) and even of the ureter. 

Indeed, Olshausen observed a bilateral papillary cystoma, whose extra- 
peritoneal segment extended between the rectum and vagina, to the 
neigliborbood of tbe anus. Tbe relationa become very complicated when 
tbe outer surface of the broad ligameut, which has been stretched by tbe 
tninor, undergoes secondary mUiesions to adjacent parts of tbe serous lin- 
ing of the pelvis (Figa. 100, 107). The proper interpretation of such 
conditions is not alone difficult during an operation, but even on autopsy. 
In some coses one fold of the broad ligament is unfolded to a much 
greater extent than the otiier, A stage is soon reached in which the 
ligament is no longer able to cover tbe tumor entirely. If this occurs 

[ ^Buteriorly, the extra-peritoneal portion of tlie tumor lies immediately 
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behind the muGcular layer c»f the abilominal walls, ami tlio point at which 
the peritoneum passce to the latter is puahwl iipwiinls, even to the iieigh- 
Irorhood of the umbilicus. If the posterior layer of the ligament is the 
part which is mainly unfolded, Uie tumor extenda on the left side be- 
neath the mesocolon of the sigmoid flexure, on the right side beneath 
the mesocsecam, and in both events tu the immediate neighborhood of 
the large iliac TeHgels, Even the mesentery oC a loop of small intest.iues 
may be unfolded, and the tumor, which is chiefly retro- peritoneal, may 
extend to the region of the kidneys. 

At first the surface of most ovarian tumors is perfectly smooth. But 
sfter a time purely mechanical causes often give rise to desquamation of 
endothelium and partial peritonitis, which terminates in more or less cx- 
tenaive adbesioUK. These are sometimes the result of primary inflamma- 
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'tiOBB of the cyst wall. At first such adhesions arc usually spreai] out 
along the surface. On account of the continued growth of the tumor, 
and the influence of respiration or the movements of the intestines they 
are often drawn into membranous bands or more or less thick cords. In 
rare cases they consist entirely of veasoU which course free through the 
abdominal eavity. 

Adhesions to the anterior and lateral abdominal walls, the omentum 
and intestines, are foiiiul most frequently; next follow adhesions to the 
nterns, bladder, line;v termiualis, Doughis's sac, mesentery, liver and gall 
bladder, diaphragm, stomach and spleen. The surface of the pedicle may 
also become adherent to adjacent parts, especially the serous lining of the 
pelvis, also the small intestines and vermiform process. 

Instead of the development of adhesions serous effusions may become 
I prominent as the expression of tlie mechanical irritation of the perito- 
I nenm. Ascites Is unusually abundant in solid and especially malignant 
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tumors. Its cliaracter (admixture of blood or constituents of the tumo^Kra^o^; 
may be important in deciding for or against an operation. 

Among the pathological processes in cysts, which may pUiy a pci^H^ 
among the indications for operation, may be mentioned hemorrhages m^mnto 
the cysts, suppuration, gangrene, perforation, and torsion of the pedir— g-Zft 
Some of these processes, such as perforation and torsion of the pedic^J^ 
may result in a sort of spontaneous cure. Destruction of the epitheX. isl 
lining and consequent disappearance of the cysts have also been obseriT^ed 
especially at an advanced age, after fatty degeneration, ealcificatic^n, 
sclerotic thickening of the cyst walls. 

Indications and Contra-indications of Ovariotomy. 

In extremely rare cases ovarian tumors have no appr^iable influec— ^^^ 
on the health, because they remain small or undergo more or less co •^^' 
plete natural recovery by one of the above-mentioned processes. By ^:^ '^ 
tlie larger majority of the tumors very soon endanger the health and 1 9^^^ 
of the patients on account of rapid growth, pressure on adjacent orgai -^^*' 
peritonitic processes, ascites, or pithological processes in the tumor itsel '^^^' 
The anatomic;il character of the growth usually determines which of the-^^-^^ 
sequela? occupies the foreground in the individual case, and chiefly leat-^' ^ 
to active interference on the part of the physician. In proliferating eys 
it is chiefly the rapid growth and the compression of adjacent organs, i ^ 
solid tumors the often very considerable ascites, in dermoid cysts the sup^ ^ 
puration of the tumor and the accompanying peritonitis. 

The more accurate our knowledge of the histogenesis of ovarian tumors^ 
has become, the stronger has the conviction grown that the large majorit}^ 
of i)roliferating cysts and all solid and semi-solid tumors can be radically 
cured by extirpation alone. 

Other operations, such as puncture, drainage, injection of iodine, are 
only applicable in simple cysts, and even here they are extremely uncer- 
tain, tiike up a good deal of time, and are decidedly more dangerous than 
extirpation. As a radical cure ovariotomy is therefore preferable to all 
other methods, and the latter need only be considered in exceptional cases. 

From this standpoint there can be a difference of opinion merely with 
regjird to the proper time for operation, and to defining the limits of 
those cases which furnish a permanent or temporary contra-indication. 
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The opinions of opemtora vary coneidcrably with regard to the proper 
^^»ne for oporatioti. Some advise extirpation na goon as tlio diagii 
■<V>(le, They start from the view that hfo will bo endangere<l sooner or 
»»ter, and regard an oariy operation as favorable, because tiio tumor, if 
^nall and free from adhegione, may be removed through a short incision, 
The other extreme is represented hy those who recommend ovuriotomy 
only after vtry marked sjTnptoms havo developed, or when the tumor, on 
o<!connt of its size, has given rise to dangerous disturbaiicoB of function. 

The experience of to-day decidt.tily BU]i(M)rts the early operation, before 
"the general condition is materially impaired and before torsion of the 
pedicle threatens danger, or intercurrent [writoni tides have given rise to 
extensive adhesions. 

On the other hand it is not juBtiflablo to disregard entirely the severity 
of tlie symptoms and the size of the tumor in determiTiing the time of 
operation. 

The technical difficulty and thus, indirectly, the danger of the opera- 
tion, are greater in small tumors which are not yet in contact with the an- 
terior abdominal wall or do not float in a corresponding amount of ascitio 
fluid. The often broad connections with the )ielvic organs cannot be 
Btifficiently exposed, especially if the abdominal walls are tense, while a 
better unfolding of the broad ligament may occur after a time, and thus 
a more favorable development of the pedicle. If there is no urgent ne- 
Ceasity it is therefore better to wait until the tumor reaches the level of 
tlie umbilicus, and smaller tumors are only extirpated when violent pains 
Cfcr OTinptoma of compresBion of the pelvic organs compel early interfer- 
ence. But the ^mptoms may be very marked even at the beginning of 
"t^he development of the tumor, and may thus constitute an early indic&- 
tiion for castration. 

Tlie choice of the time of operation is also influenced in many cases by 
^iXtomal circumstances. Women who belong to the laboring classes, or 
^irla who dread the snspicion of pregnancy, will, as a general thing, be 
«ubjeet«d to an earlier operation than widows who are the sole support of 
Jittle children, etc. 

Certain rare conditions demand immmediatu operation in order to save 
life. These include ln'morrliiigo into the cj-st or abilominal cavity, such 
as occurs after puncture or toi-aion of the pedicle; acute peritonitis, sup- 
puration or gangrene of the tumor, urwmic symptoms or signs of intea- 
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tinal occlusion, attributable to conipreBsion by the tumor or to conrttic- 
tion by bands of adhesion or the twisted [wdicle. 

Acute peritouitis, from the escikjw of tumor contents after Gpontsneoni 
rupture or puncture, may place the patient in immediate daiif^r. Ei- 
tirpatiou of the tumor and cleansing of the nbdomtiial cavity mar sm 
the patients, if the cxtnivasated contents liave not poaseased intensely in- 
fectious properties. Keith was the first who ventured to operate linrinj; 
a peritonitia which had followed puncture; the patient recovered. The 
propriety of this indication has since been proven by numerous owa. 
Peritonitis after torsion of the pedicle generally runs a less thmt- 
ening course, ao that, aa a rule, immediate interference ia not required. 
Kut even in such cases the o|>eiiitiou may not be delayed too long after 
the cessation of the first symptoms of infinnimatlon, since otherwise the 
loose adhesions will become too firm. 

The results of ovariotomy in acute suppuration or gangrene of the cyst 
art) more favorable than in peritonitis. With the removal of the morW 
focus, the fever disappoara forthwith in many cases, or the aub-noriMi 
temperature becomes normal immediately after the operation. It is uotc- 
worthy from a diagnostic staudpoiut that the physical aigus nmy ch»iig» , 
suddenly after gangrene of the cysts aa well as after rupture. The flwi i| 
extravasated into the abdominal cavity funiiahcs the sigua of Iroc eiod*" '[ 
tion {duli percussion sound in the lumbar regions), while the fonuati*'* 
of gas in the cysts may give rise to a tympanitic percussion note. 

The operation is contra-indicated when it is attendeil with too gi"*^ 
dangers, which are entirely disproportionate to the cliances of success. 

1. For example, in intra-iigamentary tumors which are indiaaolnt^ 
oonnected with surrounding parts, especially in the cftso of bilateral pap^*^ 
lary cystomata. Complete extirpation may then be technically impost*' 
ble, or it presents hardly any prospect of success on account of the lar^^ 
extent of the iutra-ligamentary wound surface and the im]>ossibility c^ 
thoroughly checking the hemorrliage. The onfavonibie insertion of th*' 
tumor may usually be foretold with complete certainty by an anal ex^ 
amination. But sometimes we do not gain a clear conception of tli»' 
anatomical relations and the imi)0ssibi[ity of operation until the abdomew^ 
has been opened. The modificationa of the operation required in such^ 
cases will be discuasi'd later. 

Parietal and intestinal adhesions ^wr se never contra -indicate an attempt - 
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at exUrpniion. On the- other hand the operation may be prevented in the 
case of mahgnant tumors, by the fact that the adhesions are very exten- 
sive and are asBOcliitCHl with great brittleuess of the adherent organs. 

2. In maUgnaiit tumors which havu extended to tlie peritoneum or ad- 
janent organs, or have given rise to metastases in remote organs (stomach, 
intestineG, etc.) Particular attention must he paid in this regard to en- 
Urgement of the inguinal glands and ot the hypogastric and inferior 
lumbar glands, to distinct nodules adjacent to the main tumor, and to 
the presence of constituents of the tumor in a co-existing ascites. If 
diGsemination on the jieritoneum is not demouHtrable, and the adjacent 
Irmphatic glands are intact, au operation is indicated even in undoubtedly 
DuUignant caees, if the tumor is freely movable, or if there is inimediiite 
dnn^r to life from suffocation or uriemiii, as the result of extensive 
ascites. If such tumors are immovable, there is hanliy any chance of 
nmccees, because the disease has nsnally extended to the parietal and vis- 
ceral peritoneum. It nnist Ije remomberotl that in not a few cases the 
malignant character of the tumor does not become apparent until the op- 
eration, or perhaps not until a microscopic examination of ihts prciiaratJon 
has been made. 

Hitherto the results of operation in malignant diseases of the ovary 
have been very nnsatisfactorj'. Few patients survived the operation more 
than a few months to a year. Uillroth has reported a unique case, in 
which Iwth carcinomatous ovaries were removed, t<^ether with a portion 
of the adherent wall of the bladder, and a piece of small intestine 12 cm. 
long, and in which no relapse had occurred at the end of fifti'en months. 

3. In scute febrile diseases, which have no connection witli the presence 
of tb« tumor; also in those chronic general dieeases, which, per se, would 
won give rise to a fatal termination, and in which a favonihle influence 
gn the course of the diseiise, or a marked amelioration of the symptoms, 
could not be expected from the removal of the tumor. 

4. The age of the |Hitient \e at no time a contra- indication. Ovarian 
tutnure bikre been removed successfully In children of three years, and in 
women of soTcnty-cight years. Well-marked senile marasmtis may form 
a contra- indication. 

A ^iDcstion of the highest practical interest is the treatment uf ovarian 
tumors complicated with pregnancy. 
The caaes in wbich the tumors cverciao no injurious edects on preg- 
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I tiancy and parturition are not numerous. This is true only of ^saiS 
I tumors and of those thick- walleil cysts of moderate size which ha-*?-e » 
I maintid statiomiry for years. Suoli tumors may bo let alone. 
I In unilocular cysta, or tumors with a predominant cyst, relief is ofte" 
[ afforded by fiimplo puncture, if the symptomH are merely the rcsuJt '" 
I marked distension of the abdomen. 

I On the other liaud, puncture may be ineffective or even dangeropa , 

I large solid or multilooular tumors, and in those which possess infi'ciio^' 
\ contents (dermoid cysts, suppurating eysts.) 

I If dangerous compression of the abdominal or thoracic viscera, and fewv 
! occur in such cases, or if rupture threatens, wo can only choose betwe«ii *^ 
I the production of premature delivery and extirpation of the tumor. 
I The former plan has been recommended mainly by obstetriciiiiis, but 
I It by no means guards against the dangers which may result from the 
[ action of parturition and the puerperal state upon the tumor {hemor- 
rhage, rupture, suppuration of the tumor, etc.). Furthermore, if the ex- 
1 tirjiatioii of the tumor becomes unavoidable at a later perioil, the patient 
is exposed in (jnick succession to two dangerons ojierations, viz., the in- 
duction of premature delivery and. ovariotomy. It is, therefore, best to 
r restrict the production of abortion to those cases in which the tumor, 
vhicli is partly or wholly impacted in the pelvis, leads ne to apprehend 
Berious interference with delivery, while ovariotomy is shunned on account 
of unfavorable (intra-ligamentary) insertion, and puncture on account of 
' the dangerous contents of the tumor. 

I Ovariotomy has been performed during pregnancy in numerous cases, 

and these prove that the danger of the oiieration is barely increased on 

account of tho existence of pregnancy. The majority of the patients carry 

i the fcetuB to full terra. Abortion occurs in about 40 per cent, of the cases. 

During pregnancy conditions develop not infrequently which require 

immediate operation. For exampli^, rupture of the tumor or torsion 

I of pedicle, events whose occurrence i* favored by the existence of preg- 

} nancy. A fatal termination has been observed as the result of torsion of 

I tho pedicle, peritonitis, perforation, and ileus (twisting of the intestines 

TJound the pedicle). 

Spencer Wells operated enccosefuily in a case of rupture during the 
[ tourth month, Sohrocder in a case of suppuration of the cyst after puao- , 
tnre, with coincident prolapse of the gravid uterus. 




OPERATIONS oy TlIE OVAKIKS. 

Tt we are free to select tlic timi' of operation, the first niontlie of prejfr 
iiii.ni'y Hhonld be chosen, because at a later period the bronJ lijpiiii 
an folded in such a way, and is so full of dilated veins, that the treatment 
of the pedicle becomes more difficult and dangerous. 

OvariotomieB have been repoateilly performed when the existence 

I>r-^jnancy was unknown. Indeed, the real condition of affairs has some- 

tir»»fl« been overlooketl during the oiJeration, the pregnant uterus regarded 

*® n second diseased ovary and punctured. In a case of tliis kind Spencer 

*^«211b was comjK'Ued to empty the punctured uterus, because the fcetUB 

P*»-*licd through the gajiing puncture and tlie uterine walls were 

"^•^•-n in the attempt to rejiiace it. The fottus was then removed and tht 

'■* *^^rine wound closed with a continuous silk suture. The patient 

*^^^^Tered. Similar successful cases have been re(>orted by HiUae, Idimbsft 

*"*-il IJyford. On the other liand a fatal termination occurred in all those 

^^^^*-ses in wliich the uterus was not emptied but simply sewed up. Spencer 

»^e!l8 mentions two coses, one of whicli is probably the one publialied by 

"^ «llock {Med. Thnen, September 13th, 1803). Abortion occurred sooa 

^^^ter the operation, and death followed in two days. Erskliie Mason also' 

*~^ports a case in ivliich tlie uterus was injured during iwrforation Ilirough 

"^-^o abdominal walls; laparotomy, uterine wound sewed with eatgut, death 

■^^ighteen hours later after previous abortion. Hence it seems more adri^. 

'^^ble to empty the injured uterus, or even to remove the torn organ, 

*- nasmuch as injuries of the pregnant uterus exhibit the greatest tendontgr 

'•lo tear still further on the occurrence of pains, and the tcetue then 

"into the abdominal cavity. 

PSEPAnATlOSS FOR XnE OpEHATION. — InSTRL'MESTS. 

If the operation need not be performed on account of dangerous com^fl 
^ication, there is time for certain preliminary treatment A few lukft'l 
I bat^hs are taken, the vagina is disinfected, the bowels emptied bjr] 
mnrns of enematn and inxativee, and diuresis regiilatnl. On the daj* 
before the operation a few doses ((gr. vij.) of bismuth, to which a little 
aeetjite of morphia has been addeil, are given in order to relieve distension 
of the intestines with gas. 

Catarrh of the respiratory tract requires careful treatment, becaoav] 

eonghing spells aft^r the operation may interfere very materially witli tb» 

Vol.. I.-14 
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progress of recovery. In very marked distension of the abdomen Spencer 
Wells and others have performed preliminary puncture, in order to im- 
prove respiration and diuresis by relieving the lungs and kidneys. At 
the same time this prevents the sudden diminution of pressure on the 
abdominal vessels, which might otherwise give rise to cerebral anapmia 
and collapse during the operation. 

The operating room should be large, light and airy, its temperature 
from 19 to 23° C. Greater heat, especially if moist, is very annoying to 
the operator, and of no benefit to the patient. 

The instruments used are a catheter, scalpels, forceps (Hegar's push 

4 

forceps, Koebert's or Pean's haemostatic forceps) scissors, blunt hooks, 
forceps for fixing the tumor, Dechamp's needles, silk, catgut, elastic 
ligatures of various sizes, needle-holder, needles, sponges, and sponge- 
holders. 

From the stand}X)int of antisepsis chief importance is to be attached to 
the greatest possible simplicity of the instrumentarium. Complicated 





Fio. 108. 



instruments and those with wooden handles are to be avoided. Wood is 
not alone capable of imbibition, but impure substances are very apt to 
settle in the grooves between the handle and metal. 

All the instruments mentioned abovts may be made of one piece or oi 
a few pieces of metal which are easily put together. They may be nickel' 
plated as a protection against the action of disinfectant fluids. 

Metallic instruments are easily cleaned and may be disinfected V>3 
means of dry heat. In Fig. 108 is shown a sponge-holder which, witA^ 
the exception of the small movable ring, is made of a single piece ^ 
nickel-plated steel. 

Many operators use the knife exclusively in order to empty the turn 
while the trocar was formerly regarded as indispensable for this pur 
The calibre of some of thom was so large that even thick contents won* 
ilow through. The trocars most in vogue were those of Thompsoi 
Koeberle (Fig. 109) and Spencer Wells (Fig. 110). Some were provide^^ 
with hooks or spring clamps to grasp the cyst wall and facilitate its witi " 
drawal. The clamps formerly employed for extra-peritoneal treatmei^-— 
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of tiie pedicle Imve merely an historical interest. It is for this t 
alone that we tumisli illustratioiia of Spencer Wells's clamps and closure 
forceps (Fig. Ill) nmi Koeberie's iiiatrunient with its spectacle-shaped 
appendage for imahiiig down the abdominal walls (Fig, llii). Forceps 
with broml quadrangular or round blades are nsed to draw out the cvsts. 
They do not tear the wall, and. if necossjiry, may be employed to eloso the 
jmncture. The inner surface of Nelaton's forceps (Fig. 113) has, in 
addition to trauaverse ridges, short spikes on one blade which fit into 
oorreeponding openings in the other blade. Othur forceps are simplj 





3 upon till* inner surface. KoeberK''s adjustable hook forceps (Fig, 



114) or Plan's massive instrument {vide Myomotomy) are better adapted 
for firm tumors. 

Some operatora employ special clamps with broad surfaces of compr* 
flion (cautery clamps) for cauterizing the pedicle. These are lintjd (Hlj 
the side nearest the abdominal walls with » poor conductor of heat, end 
as ivory (Baker Brown, Fig. 115) or soapstone. On the opposite rado tb 
Baker Brown clamp has a raised notch along which tlio cautery is intro^ 
duced. This somewhat massive instrument may easily be made of stnalle 
dimensions. 
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Any narrow, sufficiently long and liigh table, upon wliicli the patient J 
lies extended, may serve as an operating table. The operator and assist- I 
ants then stand opposite one another. Koeberlt' operates upon the bed I 
in which the patient remains, but this is leas desirable, ae undeanlineai- 1 
cannot be entirely avoided. 

Ilegar employs the openititig table shown on piige 9. The patient IK I 
drawn down until the pelvis readies the lower em], while the separated I 




legs are wrapped in woolen cloths anil fiistened in the grooves set apart I 
for them. The trunk may be more or leas elevated, according to the j 
depth of the respirations and the vigor of the heart's action. 

n the ojierating room is not light«il from above, the lower end of the 1 
table is placed in such a way that the light from the window enters to | 
the right of the operator. 

Two or three assistants are rcquiretl. One stands at the patient's hi 
ond administers the anesthetic. A second assists the operator in ex]M)g- ] 
ing and cleaning the field of operation, in ligaturing, and in keeping back I 
the intestines. In complicated operations a third ussistant may be ] 
employed in lifting up and steadying a heavy tumor, and in holding instru- 
ments. The chief assistant stands opposite to the oi>erutor or to the left ] 
of tlie patient (Fig. 3.) 

One nurse attends to the h.inding and cleansing of the spoitges and J 
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clinnging tli3 water, another tlireads the needlea. All the instrument'; 
wliich are to be used during the opcmtion are well cleaned and disin- 
fei^ted the night before, placed in a Koch eterilizing chamber, and heated 
to 140° by means of a gas jet. They are not removed until immediately 
before the operation and are then placed in shallow porcelain dishes filled 
with a ii per cent, solution of carbolic acid. These are placed to the right 
of the operator, so that they can be readily removed and replace<1. In 
addition, vessels contitining disinfectant fluids fur cleansing the hands are 
kejit at tlie disposal of the operator and aseistante. 

The silk is rolled on glass cylinders, and kept in a glass case which is 
jillcd with a disinfectant fluid, for example: 1:1000 of corrosive subli- 




mate. Each series of threads is drawn out throagh a s^xtciul groove 
(Kig. IIU) immediately before it is useil. Tlie sponges are kept in 
a solution of carbolic aeid (1-1^:100) or corrosive sublimate (1:5000- 
10,0110). 

Tbe patient is dresseil for the operation in clean stockings, ohemiso and 
flannel jacket; the two latter are rolled up and covered with india-rubber 
cloth to prevent wetting. 

The choice of aniesthetics is important. As a rule, we employ chlo- 
roform. Spencer Wells extols bichloride of methylene, because it is less 
apt to produce vomiting. Wo were unable to verify this statement, and 
believe that much depends upon the mode ot administration of the remedy. 
When profound narcosis was t|uietly induced, we were rarely disturbed 
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by the protrusion of loops of intestines, etc. Ether hiis given very bi 
fiictory results in exhausted individuiils with weak beurt's action but I 
iiormul respiratory oi'gans. In such cases chloroform is apt to cauav' 
ayncojie. The very disagreeable effect upon the ojierator and aesiBtants 
is an obstacle to the regular ad mini strati on of ether. 

In order to prevent vomiting the last meal prior to the operation (1 to 3 
hours) should consist merely of a cup of cafe tioir. Beginning narcoaiS' J 
may be utilized for the final preparations — soaping and disinfecting tha 1 
alidominal walls, shaving the momt veici-rifi, antiseptic irrigation of th» ' 
vagina, catheterization. The anteBthesia must be profound in order to 
prevent, by complete elimination of abdominal pressure, protrusion of 
the intestines. 



OCESIXO THE AbDOMIKAL CaVITY. 

It is best to open the abdominal cavity in the linea alba, as no impor- i 
tant vessels can be wounded hero, no muscle sheaths openeil, and equallj I 
free access can be obtained on either side. In a second laparotomy on 'J 
the same patient the incision is made ^ to 3 cm. from the first, a 
parallel with it, oil the side of the diseased ovary. ' 

The following layers must be incised in the linea alba: skin, sub- I 
cutaneous cellular and adipose tissue, the linea aiba, i.e., the united I 
aponeuroses of a!! the broad abdominal muscles, the fascia transversa with 
its cellnlo-fatty prs- peritonea I tissue, peritoneum. The obliterated 
urachus is sometimes found in the median line but is readily pushed to 
one side. But its obliteration is not always complete. Spencer Wells 
found uratic concretions in the canal (which was closed at both ends), 
and Pemico even observed open communication with the bladder." 

The thickness of the abdominal walls in the linea alba varies very con- 
siderably. In very large tumors it is occasionally as thin as a membrsna, 1 
in very obese individuals or if there is considerable osdema it may be more J 

■ Storer makes an iDciaian through the rectun, parallel to the Hnea alba, be- I 
cause he believes that the muscle is better adapted to union by first intcnUoo I 
tlian the linea alba. Other methods of incision possess merely an historical inr | 

' IXutgch Med. IPschr., «, 1878. On the seventh day after the simple opoi»i I 
tioD urine began to tnekle from an entromdy fine Qstulous opening alongside-thft J 

j)edicle, which was fastened extraperitoneal. 
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tliiiTi G uiii. tluL'k. The akin botwe^n the umbilicus unil sj-mphy^s 'a 
tliicker aud firmer than that between tlie ambilicus and eiiaiforiu procw^ 
At the umbilical ring it is firmly held by counuotive tissue which ia 
destitute of fat. If the Incision is made through the rectus the otliiT 
layers present are: the sheath of the rectus, composed of the aponenrosos 
of the external aud internal oblique and transverse muscles, and the rectus 
itself. The blood-vessels of the anterior abdominal wall are derivLil from 
the superior epigastric, a branch of tlie internal- mammary, and tUn in- 
ferior epigastric, a branch of the cmral. They usually anastomose in llie 
median line by fine brunches. An abundance of Tesaela in the lias of 
incision almost always ijidicates recent peritonitis or malignancy of the 
tumor; but the veins may also I«3 very largo as the result of ample stMii 
AVlien the abdomun is tense, the first incision is mailo free tliroiigli 
the skin and suljcutanoouB tissue. When the abdominal walls are rerj 
flabby, as, for example, after puncture, they may bo lifted into a foW. 
the latter incised at its base and the incision then followed upwuM^ 
Large veins are avoided by turning a little to one aide. Transverse veEwl' 
receive a double ligature before being cut. Special attention must ^ 
paid to large veins in the umbilical region, as they communicate occwi*"'' 
ally with an unobliterated umbilical vein. Small arteriesaro provisions"? 
seized with forceps, and twisted or ligatured. Every notable liemorrU*^ 
must be checked completely before opening the abdominal cavity. 

If the recti are in close apposition, or the linea alba does not oorreap*::'' 
exactly to the median lino, the sheath of the rectus will be opened deaf'*" 
all precautions. If we are unable to find the inner border of the mns*^ 
quickly atid to draw it to the outside, further traction and contui 
the edges of the wound should be avoided, and an incisiou should 
made through the rectus parallel to the course of its fibres. 

A free incision may be made through the linea alba, butaftcrwi 
is advisable, at least for the beginner, to make the dissection by 
As soon as the peritoneum, after incision through the occasionally ve^ 
fat pne- peritoneal connective tissue, is exposed. It is mised between ti* 
forceps or with Spencer Wells's hook (Fig. UT), and a small incision ~ 
made. The opening is then enlarged with the scissors or knife until tW 
fingers can be introduced. With those the non-separated tissues or' 
lifted up from the tumor and a ttw incision made tlirough them equal it 
length 10 the cutaneous 
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It ia not alirays easy to recognize the Ittyera wbicli have been cut. For 
example, we may tliirik that the jieritoaoum has been opened because the 
j>nB- peritoneal cellular tissue, which ia loosely connected with euriound- 
1 ng parts, looks like the omentum, or because the peritoueum, being tlia- 
~4:«nde(l by ascitic fluid, })rotru(le8 lilte a thin walleil cysL When there 
^Mre extensive udhcsionB the peritoneum is apt to bo regarded as the cyst 
"^ffall and is often separated from tlie transverBe fascia and muscuhir layer 
«3f the abdominal walls. As soon ns tliu miBtakc is recognized, a deeper 
Sncieion should be made, or the incision prolonged beyond the boundaries 
<il adliesion. On the other hand the adherent tumor may be opened 



because it is mistaken for the peritoneum. .It is especially difficult to 
recognize the peritoneum when it has been very much thickened by 
chronic inflammation. Indeed there are cases in which, even after the 
peritoneum has been incised and a large amount of fluid has OBcaped, it 
U difficult to decide whether wc have opened an onciipsulated peritoneal 
exndation or a cyst which is adherent on ai1 sides. 

After the peritoneum has been opened, tlie, tumor, if it is not sur- 
rounded by adhe.-ent portions of the intestine or omentum, api>ears as a 
bluish translucent body, of a silky sheen, which moves synchronously 
with respiration. A few drops of ascitic fluid almost always escape after 
opening the peritoneal cavity. 

The necessary length of the incision cannot always be determined before 
the operation. In unilocular cysts, or if there is a predominant main cyst, 
an incision a hand's breadth in length, extending from below the umbilicus 
to li cm. above the symphysis, will often suffice. 

Multilocular tumors, those which are solid in the main, and atlhesions. 
often necessitate cunaiderable enlargement of the incision upwards. The 
prolongatiou passes to th*; left ot the umbilicus, in order to avoid injury 
to an open umbilical vein in the round ligament of the liver.' 

Aa the length of the abilominal incision }ter *e does not affect the danger 

' In CAaee ot umbilical heruia the incisiiiQ is made dirpctly througli the iimbili- 
cal opening, and after exciBJon of the protruding pentoaeal sac, radical cure is at- 
tempted by careful sutui-es. 
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of the operation, it shoald be made safiSciently long in each ca^e to 
licrniit complete exposure of the field of operation and rapid removal of 
the tumor. 

Puncture, Diminution in the Size of the Tumor, Separation 

OF Adhesions, Kemoval of the Tumor 

If the exposed tumor contains cystic cavities, a knife is introduced or 
one of the above-mentioned trocars, whose rubber tube passes into a 
vessel j^laced beneath the operating table. If a large cyst has been entered 
the size of the tumor rapidly diminishes, and an assistant presses the 
abdominal walls, with the palms of his hands, against the collapsing 
tumor, in order to prevent the protrusion of intestines or the entrance 
of the contents of the cysts into the abdominal cavity. To prevent 
the latter accident the puncture must also be watched, and, if neces- 
sary, six>nges or cloths applied to its vicinity.' Puncture greatly facili- 
tates the further withdrawal of 'the tumor. If the cyst contents escape 
freely, and the tumor is not adherent, it is readily drawn out of tho 
abdominal cavity with the aid of forceps. 

A number of cysts must not infrequently be punctured in order to 
produce sufficient diminution in the size of the growth. Tumors contain- 
ing small honeycomb-like cavities or very tough fluid, are divid®^ 
by a long incision, the hand is then introduced and tears through tl^^ 
partitions between the individual cysts, and removes the colloid conteP-'^ 

Solid tumors require a longer incision. Attempts to destroy the tut^^^^ 
with the hand, or to diminish its size by the excision of wedge-sliaf^ 
pieces, render the operation unclean and give rise to considerable lo&^^ 
of blood. They are entirely unnecessary. 

In the majority of cases adhesions must be separated before the tum^^ 
is removed. Whenever possible this should be done with the aid of tC ' 
sense of sight. To pass the hand, before puncture, between the tum*- ^ 
and abdominal walls, and to separate extensive adhesions with more ^ 
less force, is entirely wrong. We are then apt to wound large vessel i- 

^ Pean employs for the emptying of the tumor a simple trocar whose long nil^ ^ 
bcr tube is connected with an air-pump at some distance from the opei'ating tabl^ ' 
By means of vigorous aspiration the contents of the tumor are removed withou^-^ 
soiling the field of operation in the least. 
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from which blood often oseapes umioliced into the deepest parts of tho 
peritoneal envity. If the tumor is iidherent in the immediate vicinity of 
tbe abdominal wound, we should at first Bi'parate the adhesions only to 
m extent which will permit us to grasp the wall of thu sac after puncture, 
and to Bee dJBtinctly, by throwing back the abdominal walls, any hemor- 
rhage which may occur. Further adhesions ai-e only torn after puncture, 
after which the tumor can usually be drawn gradually into the wound. 

Beceut broad adhesions to tho ahdociiinal walls often yield to moderate 
traction, or thu innumerable thin threads are separated with the handle 
«>f the scalpel or by stroking movements of the tips of the entendwi 
fingers. The nipping and crushing of band-like adhesions has also been 
*-cccntly recommended. Very firm and ol<l lulhesioiia are cut with the 
^scissors or knife, and tlie bleeding vesselB must be tied or acupressure per- 
formed. If there are circumscribed firm adhesions Pfan cuts the ]n'e- 
^^•iously loosened cyst wall free from the abdominid walls, and subsequently 
loosens the part which has vemaineii m gilu. Very vascular band-like adhe- 
sions may be grasped inucauteryclamp, nnd the Pacqiielin cautery applied. 
Omental adhesions are found generally on the anterior, more rarely on 
the lateral or posterior wall of the tumor. The ahundanco of large 
vessels, particularly veins, in the omentum, necessitates great care in 
luemostasia. Every bleeding pliice must be protected by fine silk or cat- 
gat sutures, which are cut off short. Thick bands are cut after having 
received a double ligature or they'are cauterized through. If the omen- 
tum is adherent over a large surface of the tumor we should not delay 
the operation by slow separation of the adhcBious aud numerous ligatures, 
but ^asp the adhesions iu one or more ligatures en tnaise, cut through 
in front of the ligatures, and leave the adherent parts upon the tumor. 
Contused and hemorrhagic portions of the omentum to which, aftw 
slow separation, an excessive number of ligatures are applied, should not 
bo replaced in the abdominal cavity but should be cut off, after the appli- 
cation of a few ligatures en masse, £vcn the entire omentum has been 
removed in this way without injury to the patient. All parts of the 
omentum, which have remained outside of the abdomen for a long time, 
rauat be thoroughly disinfected by washing with antiseptic flnida prior to 
their reposition. The proviaional or permunent attachment of separated 
portions of the omentum to the abdominal wound lias Ijeen entirely 
abandoned. 
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Not until tho tumor is withdrawn do adlieaions to the intestine* (on 
its latenil, upjter und posterior waU) become tieible. Very reoentad- 
Lt^sions may bo sepjinited by blunt iustrumeiits or traction, but cnttlng 
InBtrumenta must Ikj employed more frequently than with other iornuol 
adhesions. The itiBtrnmonts aro constantly held closo to the tumor, and 
it is much better to leave a piece of the cyat wall upon the intestine tlaa 
to exi>08e the latter to injury. But the epithelium of the wall of the 
cyst, which is capable of proliferation, must be scraped off or destroyed 
by cauterization. Olshansen makes an incision around the point of 
Insertion of such firm intestinal adhesions and then separates the oate^ 
lamella of the cyst wall, which is left upon the intestine, from the inno'* 
lamella. These remnants of tlie tumor, which are left on the intestin^ 
may also be rendered innocuous by ligatures (MartinJ. 

Superficial rupture of the brittle, congested serous layer of the int 
tines can not be prevented in all cases despite every precaution, and 
wounds bleed with extreme obstinacy. 

If the rupture is very small we should endeavor to raise the porta ' 
around the bleeding spot with a pair of forceps, and to apply a ligature 
around it. Otherwise the raw surface, after being folded in, is stitched 
together with thb &neat needle and silk thread, so that serotia membrane 
is in contact with serous membrane. 

It is sometimes estremely difficult to recognize the boundrtrles of the 
iuteatincB, when these are collapsed or have become annemio and pate from 
stretching during their removal. On the other hand, folds of tho broad 
ligament, the tubes, band-like adhesions, even a broad membranous 
pedicle, may be mistaken for intestine. Unpleasant mistakes may be 
avoided by proceeding slowly and systematically, by drawing out doubtful 
structures or by following them with the finger inserted into the abdo- 
minal cavity, until their insertion or connection with other organs has 
been recognized. 

Penetrating wounds of the intestines mnst be closed with sutures. In 
very extensive and firm odheaions resection of the adherent intestine may 
be taken into consideration, partioularty if the intestinal wall itself is 
degenerated. 

An aillierent vermiform process may he ligatured en masse and cJIt off 
(Martin). 

The sumo principles hold good, in general, with regard to the separa- 
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Hon of ftdhesions to the liver, gall bladder, diiipliragtn, stomach and 
epleeu. The diificiiity of nocess to these parts ri;iiderfl necessary a'con- 
siderable prolongation of the abdominal incision in order to muke tho 
adheeiona visible, and to avoid, particularly with regard to the gail bladder 
and spleen, the dangerous reenltB of rupture of these orgiins. 

As a rule, considerable difBculty is engendered by pelvic adhesions to 

lihc bladdor, uterus, the floor of Douglas's nt! de sac, iliac fossa, mesentery 

of the sigmoid flexure. As these adhesions are the oldest they are chnrao- 

'fcerized by great lirnineBS and vascularity, and are not infrequently very 

extensive. It ia therefore rarely possible to separate them by tho intro- 

clnctioii of the hand, and this can be effected by moderate traction in 

exceptional cases alone. Stronger traction is apt to tear the tumor, 

"Madder, rectum, ureters, or even the large pelvic veins. IIemorrha|^6 

mre then prodnceti which can only bo checked by acupressure or suture 

of the wound surfaces which have been produceii. On the other hand it 

is also difHcnlt to separate these adhesions with cutting instruments, aa 

the; cannot be drawn sufficiently Into the alxlominal wound. Nussbaum 

Bueeeeded in one case by passing tho bmid into the cyst, which had been 

laid open, and raising the wall into a fold at one ]>oint. This was first 

done in the region of the sacral promontory. By traction on this fold he 

gmdually succeeded in pulling the inverted cyst away from_ its adhesions 

to the pelvis, fossEe ilei and the posterior abdominal wall. But operators 

liavo been repeatedly compelled, on account of very firm and extensive 

pelvic adhesions, to discont.nue the operation, or at least to leave a con- 

siderablc portion of tho tumor in the pelvis. Many of these cases were 

probably confounded witii intra-ligamentary development. 

The hiemostatic methods used in the separation of adhesions have been 
described in great part in the previous paragraphs. Forger vessels are 
treated by isolated ligatures, prolonged compression with forceps (Pfan, 
KocborU), acupressure, ligature en maxse. Capillary surface hemor- 
rhages from the abdomiTial walls often cease spontaneously after the latter 
are retracted, or prolonged conipression with a sponge or soft cotton cloth 
may l>e su flic iunt. If this proves unsuccessful, the actual cautery often pro- 
duces very good results. It may bo used without fear upon tho abdominal 
walls, uterus and omentum. Indeed we have even applied the Pacquelin 
cautery (with feeble heat) to the intestines and bladder, allowing it to act 
merely by radiation. We have never been abie to muke up our mind to 
apply dilute liquor ferri or oil of turpentine (Martin). 
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More marked surfaije hemorrhages from the parietal jieritoiieum may 
be chocked by acupressure or by paesiug the needles from t)ie outside 
through the entire thickness of the abdominal walls around the bleeiiiii(r 
spot, the ligatures being tied upon the abdominal v&\is over a piece of 
rubber tube. Martin anrrounds such bleeding surfaces with a thread on 
four aides, so that whoa the thread is tied, the onclosod tissue projecto 
like a button towards the peritoneal cavity. If obstinately bleeding eor- 
faces are situated near the ahdomiuui wound, they may bo brought int*^ 
close coutact, in stitching the abdominal wound, by enclosing a laifoi^" 
part of the peritoneum, and thus excluding the bleeding surfaoe from th^^^ 
. peritoneal cavity. 

In very extensive and vascular adhesions the complete checking of ca- 
pillary hemorrhage may be impossible, and we are then reduced to tho 
alternative of a 6rm compress or drainage. 

Hemorrhages from the wall of the tumor rwjuire special meaeuroa, such 
as the api>lJcatiou of forceps, acupressure, ligature en masse, ouly when 
they are very profuse, and we are unable to reach the vessels of the i>edi- 
cle with sufficient rapidity. 

Tho removal of tho tumor is impeded very much by brittleness of its 
walls, such as is observed in very thin-walled and particularly in in- 
flamed cystoipiita. The wall of the sac ruptures wherever grasped, and 
the oscaiiing contents flow over the fluid of operation. On further with- 
drawal some shreds of the cyst wall are apt to remain behind and escApe 
our notice. If hemorrhage takes place at the same time from tho torn 
wall or the surfaces of adhesion, we soon lose sight of the boundariea of 
the tumor and the proper performance of the operation seems imporai- 
ble. But even in such an event, much can bo done by a quiet, methodi- 
cal procedure. Strong traction should be avoided. Theadhesionsshould 
be sejinrated exclusively by blunt instruments, the abdominal walls being 
everted; every part that is torn, off ia removed iit once with blunt for- 
ceps, the outflowing contents are rapidly removed with large sponges, 
" and no further steps are taken untU the bleeding vessels are secured. 
But if we recogniKe, at the beginning of the operation, the impossibility 
of removing tho adherent tumor without numerous ruptures of its wall, 
and still more if tho contents are infectious, it may be better to stitch 
the sac to tho abdominal wouud than to complete the extirpation of the 
_ tumor. Not alone the sac wall, but the entire mass of a solid tumor may J 
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be so brittle, that it tears in two wIil'Ii wrtLdniivii through thf attdomiiial 
»oiind. This occurs ])articularly in malignant tumorB, in beuigii tumors • 
only after torsion of the pedicle. The consequent hemorrhage can only 
he checke<l by ligature of the pedicle. 

As soon as the tumor, which lias been diminished in size and separated 
from its adhesions, passes ont of the iibdomiiial cavity under the traction 
of the forceps, it is held without traction above the wound or is placed 
on one side, until the pedicle has been treated. At the same time the 
sbdominai walls, immediately behind the tumor, must bo pushed iuto a 
iold in order to prevent protrusion of the intestines. The assistant may 
also effect the same object by placing both middle fingers within the 
wound, while the thumb and index fingers ])ruaa its edges together. 

Tre.\tmest of tue Pedicle or the Pelvic Connection of the 
Tumor. 

Formerly there were two principal methods of treatment of the pedi- 
cle: 

1. The extra-peritoneal method; the ligated pedicle vras drawn out 
and fiistened in the abdominal wound. 

2. The intra-peritoneal method; the abdominal wound is entirely 
closed and the pedicle remains in the abdominal cavity. 

The tatter method possesses so many advantages, that at present it is 
regarded as the only justiliable one. The former will be mentioned 
merely on account of its historical interest. Until recently we were en- 
tirely ignorant us to what becomes of the ligated portion of the pedicle 
and its raw surface and the ligatures, and in what manner they act uix)n 
the peritoneum. These questions have been answered by the e]C[)erimenta 
of Masslowsky, Spiegelberg and Waldeyer on animals. Their results have 
sinoe been verified on numerous occasiotts by clinical experience and posl- 
mortefn examinations. 

If the silk sutures are entirely aseptic, they are rapidly encapsulated in 
new-formed connective tissue, by the union of lateral ridges. The cut 
surface of the pedicle is only free for a short time, but soon becomes ad- 
herent to adjacent viscera or the pelvic peritoneum. As a rule, necrosis 
of the ligated part does not ensue because the vascular connections, which 
form between the lateral ridges, and between the cut surface and adja- 
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cuiit organB, (perhups, also, imbibition fi-oiii the eurrounding peritoneal 
■serum,) Bufficp to socure tho minimum of vitality. After a time, however, 
the ligated portion ehrivolB on account of the insufficient nutrition, aod 
miiy bi! compii-k'ly iiljBorliLvl. This is no longer astonishing in view of 
onr knowledge of tlie iibaorption of lurgo foreign bodies in the ubdominal 
cavity of iinimHJG.' 

In autopsies made one or more years after ovariotomy, either nothing 
was found of tho pedicle and ligatures, or tlie latter were found in knots, 
as large its a millet seed, and c^vcreil with smooth peritoneum. 

The material of the ligatures is encapsulated or liniilly dissppears en- 
tirely. Tlie absorption af catgut in the abdominal cavity has been di- 
rectly demonstrated. Linen and silk threads last longer, but, according 
to the experiments of It. Wagner, liurUach and Middeldorpf, "these 
are gradually loosened by the entrance of young cells into their knots, 
finally they are dofibrillated and the fibres entirely sejta rated."' It is 
very probable that in this wiiy, through the agency of the wliit« blood 
globulus, silk and linen sutures are also entirely absorbed. But thrav 
are also other possibilities as regards the disuppcamnce of the ligatures. 

The terminations are entirely different when the ligated jrartion is 
infected during the oi>erution, or the ligature material was not entirely 
aseptic. The results depend uiwn tho ijuantiry and quality of the iutoc- 
tioua germs. If the ligated jjortion was mfecl^d with sejitic matters, a 
diffuse peritonitis ra])idly develops; this also happens, when it becomes 
gangrenous on account of the action of decomposition- producers. If the 
ligated portion or the ligature material come in contact with suppuration- 
producyrs ( in email amount), a circumscribed peritonitis will develop, and 
tho entire process will bo onoai>su]atcd by adhesions. The ligature and 
ligate<l portion nro situated within a closed pus cavity, which ruptures in 
various directions, and may discharge not alone the ligatures, but also the 
ligitted portion of the pedicle and oven large shreils of the broad ligament. 
The formation of an abscess around the ligated portion of the pedicle 
sometimes docs not take place until after the lajise of j'ears. 

In its present state of imrfection the ligature is entirely reliable 

' Heffar observed tlie absorption of pieces of niusele, Czerny the absorptioD of 
even fresli pieces of cancer io tlie abdominal cavity at dogs within a few weeks. 
Ziegler demoiutmted this witb r^^rd to small pieces ot bone, Tillmaans with 
regttfd to pieces of liver, spleen, kidnej-s, and lungs. 
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in every form of jwdiclo. The dunger of iuternal hemorrli^e from 
premftture slipping of tlie ligiitures is atmoet entirely elimiuated by 
the perfected teclinique. Interiml incarcemtioii of the iiitestiue can 
Iiardly be attributable to this metho<]. Tetaium was observed muoh leaa 
fceqnently than after extra- peritoneal treatment of the jiedicle. 

Circumscribeil BUppurations around the ligated portion have become 
«iuite rare since the production of aseptic ligature material, and the thor- 
ough disinfection of the pedicle. 'J'his removes the only disadvantage, 
which formerly wiis erroneously attributed to the method itself. 

Keith and others have obtained exceedingly favorable results from cau- 
terization of the pedicle. The main part of the eschar produceil by cautery 
is rapidly absorbed. Thus, in a ]mticnt wlio died of tetanus eight days 
after the operation, Kaltenbach found, at the site of eautt^ry, a smooth, 
firm [wrietal adhesion and a few itarticlea of animal charcoal; no trace ot 
peritonitis. Heppner found a few particles of charcoal near the pediola 
after the lapse of two years. 

The immunity of the peritoneum against the cautery eschar is greater 
than against the ligated pedicle; circumscribed suppuration hardly ever 
occurs around the cauterized pwUclo. It is characteristic of the action of 
the cauterization, that this was the flrat of ali intra -peritoneal methods 
to furnish good results, even before the introduction of antisepsis. This 
is simply owing to the fact that tlio cautery itself acts antiseptic-ally, in- 
asmuch as it destroys all infecti<ms germs upon and in the ligated por- 
tion. At the same time the strong compvegsiou within the cauier}' clamp, 
presses all decomposable fluids out of the (ledicle. When sepsis sets in 
despite the uso of the cautery, the pedicle and its raw surface were un- 
doubtedly not the points of entry of the virus. 

The only objection to the exclusive nso of the cautery clamp is the in- 
sufficient protection, in some cases, against homorriiage, especially when 
violent vomiting or coughing sots in after the operation. Even Keitik 
limited, for a time, the application of this method, after he had been in- 
formed of a fatal after- hemorrhage in the practice of a colleague. Best 
adapted for cauterization are the broad, solid pedicles which contain 
numerous, "but fine vessels, and at the same time are long enough to per- 
mit the application of Baker-Brown's cautery clamp. The safeguard 
against hemorrhage consists not alone of the action of the cautery upon 
the surface of division of the pedicle, but In the prolonged intense com- 
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pression and heating of that [rortion of tlie pedicle which is grasped be- 
tween the bron^ surfaces of the inatrament, and by means of which it is 
" amalgamated " into a horn-like niasa. 

We posaess very littlo personal experience concerning the exclusive use 
of the cautery clamp, but we do not regard it ua positively secure against 
liemorrhage when applied to narrow pedicles wliinh, ajiart from vessels of 
considerable calibre, contain \'ery littlo other tissue. The ligature is 
often combined with cauterization, the ligatured pedicle 1)eing grasped in 
the cautery clamp and burnt off with the Pacqueiin. We liave obtained 
very good results from this method, but it may he dispensed with, as it 
prolongs the duration of the operation, and complicates the instrument- 
arium. 

Other intra- peritoneal methods of treatment of the pedicle are recom> 
mended simply on account of the dread of leaving in the abdomen a por- 
tion of the ligated pedicle, and the ligature material. These include: ^^M 

1. Bemoval of the pedicle with the ('craseur. ^^M 

%. Removal with the galvano-cauBtic cutting loop. ^^1 

3. Twisting off the pedicle. 

4. Isolated ligature of the vessels of the pedicle in the divided surface 
«nd their isolated acupressure prior to removal of the tumor. 

5. Acupressure of the pedicle; a long needle is passed through the ab- 
dominal walls and iwdicle, and the latter is proHsed against the abdominal 
walls by means of sutures. 

G. Masslowsky's sero-plastic method; a serous Hap cut out of the pedi- 
cle is drawn over its stump, and, after cauterization or isolated ligatnre of 
the vessels, is stitched with sutures. 

7. Torsion of the vessels of the pedicle. Successful results have been 
obtained in individual cases with all those methods. But they are in great 
part uncertain in checking hemorrhage, and possess merely an historical 
interest. 

Among the estra- peritoneal motliods of treatment, we mention the 
following; 

1. Suture of the pedicle into the abdominal wound. After the appli- 
cation of a provisional ligament, a lance-tipped needle, several inches 
long, was pushed through the pedicle and abdominal walls, and fastened 
with sutures in circles and figures of 8. Langenbeck and Storer did not 
leave the surface of the pedicle free, but closed the abdominal wound 



OPERATIONS ON THE OVAKIEfl. 



22f 



over it (pocketing tlie peiiidu). This was done to prevent n 
stump. 

2. ClaiDp treatment (vide below.) 

3, Graily Hewitt's method. The pedicle is tied in eeveral divisional 
and ibe sutures fastened on pegs, upon a steel frame 2^" long, IJ" widOj \ 
lying transTeraely across the lower edge of the wound. 

A sort of middle course between the intra-peritoneal and extra-peritoneal 
methods was atloptcd by MacDowell, Clay and others. They tied the 
pedicle with silk or whipcord, cut one end of the ligature sliort, and , 
passed the other through the abdominal wound (so-called long ligature). | 
The lower angle of the wound was left open for i to i", to permit ths I 
escape of secretion, and the discharge of the ligated portions of tissue I 
and the sutures, Warren Greene modified this method bypassing the I 
ligatures tliroogh Douglas's sac into the vagina. The ligatures often did. I 
not come away for weeks and months, and maintained constant suppura^ I 
^on. Moreover the open portion of the wound formed a dangerous jiort I 
of entrance for infectious germs. In 1865 Amelung devised " filopros- 1 
sure," a method which permitted the removal of the ligatures at the end I 
of a few days.' Boeckor recommended for this method the use of Braun's j 
instrument, for temporary ligation of the arteries. 

The extra- peritoneal treatment of the ])edicle by sutures or the clamp, 
was the first technically complete method which gave the operator a fool- 1 
ing of security against dangers, which wore partly real, partly imaginary. 1 
The protection against hemorrhage from the pedicle was nearly com- 
plete, and neither foreign bodies (ligatures) nor the stamp of the pedicle J 
remained in contact with the peritoneum. These advanti^ea were very I 
important, so long as antisepsis was unknown. Not alone hemorrhages, 
but all surgical maladies of the pedicle wore thus converted into external I 
processes, which ran their course under the observation of the physician. 

But the clamp can only bo applied conveniently to long, thin jwdi- 
oles, which can be fixed in the abdominal wound without great traction. 

Furthermore, the part which is constricted by the clamp undergoes , 
necrosis, and this generally extends for a considerable distance in a central , 
direction, towards the pelvic cavity. The necrotic stump may infect the , 

' A peculiar device of this kind was descHbeil by Pfaslf>e. Tlie pedicle is ligated 
togetlier with a silver perforated canula, witliia wliicli tlic ligatures are cut with 
a. knife at the end of three or four days. 
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^^omiruU walk, the thrombi in the ve«els of the pedicle, even the ab- 
^^^lud cavity Itself, nnleas an adheaon rapidly develops between the 
^rfiice of the pedicle and the parietal peritoneum. 

It is true that this danger maybe removed in very gr;at measure bj 
dry antiseptic dressings. But there is no doubt that it is safer to remove 
the pedicle entirely from the subsequent action of infections germs by 
^king i* ^^ ^® abdominal cavity. 

Another disadvantage of the eitra-peritoneal plan consists in the fact 
that, in the lower angle of the wound, the entire thickness of the ab- 
dominal wall does not heal by first intention. In this part the closure 
is produced, at first, by adhesion of the surface of the pedicle to the 
parietal peritoneum, and the funnel which is left over closes very slowly 
by the formaUon of granulations upon the edges. At aU events, a thia 
broad cicatrix is left in the lower angle of the wound, and feivore the 
occurrence of abdominal hernia. 

Internal incarceration and tetanus have been observed much more fre^ 
quently after extra-peritoneal treatment of the pedicle. 

Very notable symptoms of traction of the pedicle, which had healed in 
the abdominal wound, have also been observed in some cases. On account 
of such symptoms, Baum and Baumgaertner were compelled to make a 
second la|)arotomy in order to free the pedicle from its connections with 
the abdominal walls, bladder and rectum. 

Slight importance attaches to the occurrence of catamenial hemorrhages 
through pedicle fistulse in the cicatrix (transverse section of the tube). 
This annoyance generally ceases spontaneously at the end of a few months. 
Mention is made of this symptom merely because it was formerly ad- 
duced as an argument against intra-peritoneal treatment of the pedicle. 

Appendix: The experiments of Spiegelberg and Waldeyer on dogs may 
be divided into two classes. In the first, portions of the horns of the 
uterus were excised, and the ligatures were left in the abdominal cavity. 
In the second, portions of the uterus were removed with the galvano- 
cauterv. As the result of the first series of experiments, it was found 
that the ligatures within the peritoneal cavity gave rise to no severe peri- 
tonitic symptoms, and could hardly be regarded as foreign bodies. They 
produced no notable necrosis. The first event, after the application of a 
ligature, appears to be the adhesion of the ridges of the ring which is 
constricted by the ligature {vide Fig. 118), and the threads are thus soon 
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sepureted eDtirelT from commnniciitioD with snrronnding ]vu-U. At the 
end of four weeks the ligatares are imbedded in fnlly developed conoeo- 
tive tisme, and fonn small smooth nodoles on the oater siu-fsoe of tho 
mesometriom. la oth«r cases the IJ^tttres had slippnl oil and lav frve 
in the abdominal csTitr, or thev had cut throngh and floated in a small 
cyst in the ligated portion. The cut sarface of the ntenis doe« not long 
remain free, inaemnch as vascalar adhesions soon connect it with the 
posterior wall of the bladder, looje of intestinee or the mesometrium. and 

shows a trace of mortification. In one case it had shriTelled to the sise 
of a pea. Larger portions were enclosed in folds of the mesometrium. 

[n the second series — excision of portions of the uterus with the 
galvano- cautery — three dogs were experimented upon, and were killed 
in six, fourteen and twenty-two days. On the sixth day the cauter- 
ized surface of the central uterine portion haii a fresh appearance, 
and was studded with numerous smalt blackish particles of animal char- 
coal; the uterine tissue had a red color, to the depth of 2 to 3 mm., as 
if from imbibition of the coloring matter of the blood. The changes on 
the eanteriwd surfaces of the uterine horns were much more extensive. 
The mucous membrane and mascular tissue of the comua were softened 
and necrotic to a depth of 2 cm., and all the vessels in this region were 
thrombosed. But the entire process was encapsulated in folds of the 
mesometrium. 

At the end of 14 days all the cauterized surfaces were entirely encap- 
sulated in folds of the mesometrium. The central uterine end was Srmly 
adherent to the posterior wall of the bladder. The cauterized surface 
of the eornua was partly adherent to loops of intestine, partly retracted 
into the folds of the mesometrium, and, on microscopic sections, appeared 
as a fine line containing small brownish dots (animal charcoal.) 
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At the end of 'i2 days minute tmces of animal charcoal wore found; the 

cauterized Burfaces of the comua were covered with folds of meBometrium ; 

the adheeionB between the cauterized eurface of the uterus and the bladder 

I were elongated into bands. ^_ 
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. We employ braided silk {Fig. 119) as the material for ligatures, in- 
[ asmuch as the objections to this material have been removed since it can 
I be reliably disinfected. It possesses the great advantage over catgut. 



Fid. 119.— BiuincD Li 

that it can be tied much more tightly and securely, and does not tear so 

readily. Wire sutures offer no advantages, and their free ends may injure 

the walla of adjacent viscera. 

The application of the ligature requires very careful technique, in order 

to prevent slipping. It should never be wound simply around the pediole. 
' The latter, grasped between two fingers, is perforated, at a place which 
, is free from vessels, by well-rounded needles or Dechamp's instrnmeiit, 
, a double tliread ia carried through, and each lialf of the pedicle is tied 
■ separately, without crossing the threads. It is necessary to use blunt iii- 

rtruments in applying the ligatures in order to prevent injury to the 
I Tessels of the pedicle. In tying the first knot, the threads should ho 

Becured in a reef-knot, and gradually drawn tight, until a deep and per- 
' manent furrow is produced; then a second and even a third knot are 

Tapidly made," Below the partial ligatures is applied another one which 

enrronnds the entire pedicle. This offers still further socnrlty, and pre- 

I Vents oozing of blood from the point of entrance of the partial ligatures. 

After the ligature is applied the tumor is removed with the knife or 

' Doran arrives at llie singular conclusion that drawing- the knot Uifhtly gives 
rise to inflammaitian. According to him, a clot of blood at the end of tlic pedicle is 
the best possible condition ; it indi^atea that the ligature is suSiciEntly Ann to 
prevent serious hemorrhage withuut interfering with the nutritioa of the pedicle, 
We regard this as a dangerous eri-or and believe that it played a part in Doran 's 
fatal cfuses. 
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scissors, at u suitable distance from the saturos. It 'm necessary tliat »t 
least 1 to 1-5 cm. ot the pedicle should be left in order to preveut slipping 
of the ligatures. 

Then the blood, which still remains in the ligated portion, is squeezed 
out with the fingers, the sutures are cut off short, the pedicle, particu- 
larly the groove made by the suture, is thoroughly disinfected, and finally 
the i»dicle is dropped back. 

Special conditions may necessitate various modifications in this method. 
Very broad pedicles must be ligated in 3, 4 or even more BubdiTigions; 
otherwise the ligatures can not be drawn tightly enough, or they cnt 
through the lateral edge of the pedicle towards the uterus or the iu- 
fnndibulo-polvic ligament. Tliis does not always give rise to open 
fissures, but sometimes to extensive hematomata between the folds of the 
broad ligament, if brittle walls of vessels within the uninjured peritoneum 
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t PiDici-x. (After Spenixr ITeUt.) 



hsTe been cnt through or slip back out of the ligatures. In a case of 
this kind Kaltenbach was compelled to pass elastic partial ligatures 
through the broad ligament, at a considerable distance from the first 
point of perforation ot the pedicle. When the pedicle is very broad and 
short, the ligature en tntuse is applied behind the partial ligatures after 
the removal of the tumor; the pedicle then retracts into a much narrower 
space, and the ligature may be applied much more securely without 
cutting. 

If a large tumor obstructs a free view of the pedicle, the latter is 
gnisped provisionally in an elastic ligature, or a specially constructed 
clamp, (Fig. 120.) The tumor is then removed, and the permanent 
ligatures applied below the clamp. 

Great caution is required in the treatment of twisted pedicles, inaB- 
much as they are often extremely soft and brittle. Whenever possible, 
the ligature should be applied to healthy resisting tissues on the centiHl 
a8[)cct of the twisted portion. On the other hand, it has been fonud in 
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some ocuies, tlmt pedicles wliich wore twistefl a numlier of times did i 
bleed after having been torn accidentally. 

Since 1881 Olshausen uses merely an elastic ligature en mris»e. 
have used these ouly under specially difficult conditions iu very large and 
Tascular or in very short pedicles. But it seems probable that elastic 
ligatures will find u larger field of employment as soon as esperience 
teaches that the ideally secure ligature is not purchased at the expense 
of frequent secondary abscesses around the ligated portion of the pe<iicle. 
In two of our oases, the elastic ligatures were passed through the rectum 
6 weeks and 3 montlis respectively after the operation. 

In employing the cautery the pedicle is grasped in Baker Brown's cli 
and slowly ijumed through along the steel groove, by jjaseing to and fro 
several times with the hatchet- shaped iron sliown in Fig. 113, 6. Keith 
employs only a moderate hciit, the hot iron being dipped in cold water, 
until it becomes black. Finally, Keith takes un iron (Fig. 115 r), dips it 
in water until it is brown, and irons the stump of the pedicle, nntil it is 
perfectly smooth, and burnt through as far as the surface of the clamp. 

The clamp is now cooled by means of a sponge dipped in cold wal 
the pedicle ia fixed below it with two Koeberlf''H forceps, the clump is 
screwed and its blades carefully opened. 

The entiri! procedure takes at least 10 to 15, occasionally 20 minu 
The portion of the (wdiolo which has been compressed and heated by 
clamp then forms a horn-like, almost transi»irent plate, from 2 to 3 
in thickness. The cut surface has a brownish color. Keith watches the 
pedicle some time longer, inasmuch as he keeps it in the lower angle of 
the wound, and usually does not replace it in the abdominal cavity, uiiti(l 
the toilette is complete. 

If the hemorrhage is not checked entirely after the application of 
actual cautery, tiie pedicle must be carefully ligated below the part whicl 
■was grasped by the cbmp. 
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Tumor. 



The recent improvements in operative technique usually enable us to-l 
perform extirpation in the large majority of intra-ligamcntary ovarioaifl 
tumors. 
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The difficulties depend eBsentially on the degree of intra-ligamontary 
developmeDt and the firmiiese of the connections between the tumor and 
Burronnding parts. 

If the folds of the brood ligament still come in contact with one another 
below the tumor, the infundlbulo-pelvic ligament together with the sper- 
matic vessels, ie first divided, after the application of an elastic ligature. 
The tumor now becomes more freely movuble, and after incision of the 
peritoneum can sometimes be separated from its connections with the 
pelvic cellular tissue, by simple traction, so that it finally presents only a 
pedicle-like connection with the lateral border of the uterus; this may be 
treated in the ordinary way with elastic ligatures. The shallow inter- 
vening fissure in the broad ligament is closed with sutures, which bring 
the anterior and posterior layers in contact with their serous surfaces. 

This method, on account of its simplicity and certainty, is deoidedly 
preferable to the application of numerous ligatures en tnasui' at the base 
of the tumor, with or without the aid of the cautery clump and Pucquelin. 

If the ligaments are completely unfolded, an attempt must be made to 
enucleate the tumor. The spermatic vessels at the lateral border of the 
tomor are first ligatured and cut. Starting from this point the peritoneal 
covering of the tumor is then cut in a transverse direction towards the 
ntcnis, and an attempt made to enucleate the tumor with the fingers 
from surrounding parts. When no farther progress can be maile from 
the front, the posterior layer of the broad ligament is also incised, and 
the enucleation is completed from the side and l^ehind in such a way 
that the connection of the tumor with the uterus is left until the last, and 
Beveral ligatures en masw applied. The hemorrhage from the parametral 
cellnlar tissue is checked by isolated ligature of the vessels, or firm pres- 
sure with a sponge. When we have to deal with extensive surface hem- 
orrhages and open vessels, very good results are obtained with Pt'an'a 
T-forcepa or Thornton's similar but more powerful instrument, 

The greatest difficulty has been experienced hitherto in the rational 
treatment of the lai^e cavity opened in the pelvic cellular tissue, with 
its constant hemorrluiges and its. in part, torn inner surface. It was 
found as difficult to produce complete hiemostasis as to render it aseptic. 
If it was left open, blood trickled subsequently into the abdominal cavity, 
docompoeed under the influence of the germs which, in such protracted 
and complicated operations, could not be entirely excluded, and gave rise 
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to septic peritonitis. Not mncli better resnlts were obtained fi 
doBure o( the cavity superiorly by ligatures en via^se, or a continuoM 
suture. Tlie trickling blood then remained encapsulated, at first betwitn 
the folds of the ligament, but it nsually decomposed in a short time, anti 
gave rise to sepsis. Furthermore, the protecting closure agsiinst thi- 
peritoneal cavity was usually brokea throngh after a time. 

In these cases the best results are promised by over-suture of the opened 
parametrium, if necessary, after resection of excessive masses of ligament, 
and drainage of the cavity through the vagina. This plan, which vui 
first recommended by Martin, after the enucleation of intra-ligamenatry 
uterine tumors, we have also employeti successfully. From tho floor of 
the intra-ligamentary cavity, Martin pushes a strong volsella through ihe 
fornix vaginie, which is rendered tense by the insertion of two flngew, 
tho latter receiving tho blow. In the forceps, which are pushed down to 
the introitus vaginte, he places a rubber tube with transvereo bars, and 
draws it up into the cellular tissue cavity, which is to be overstitched. 
In this way the entire parametral cavity is securely closed against the 
peritoneal cavity, and is converted into an external wound. The end of 
the drainage tube was fastened in salicylated cotton or iodoform ganise, 
and the previously disinfected vagina stuffed loosely with the gauze. 

As a matter of course the method is not so typical and compnrativaly 
simple in all cases. In many cases only a single well-preserved fold of 
ligament is at our disposal for the overstitching, or perhaps only a (oir 
shreds of ligament. By drawing upon adjacent parts of the serous int'm- 
brane, and utilizing small peritonea! flaps, the defect must be covered « 
well as possible, and, if necessary, even the uterus with its serous lining 
is to be sewed to the parametral wound surface. Very free expoEure ol 
the deep-seated field of operation is necessary in such complicated opeiv 
tiona. The intestines must bo removed from the pelvis, and kept in the 
abdominal cavity, by means of sponges or cloths. Only in extreme cb8« 
would we venture to place the intestines in warmed cloths in front of tto 
abdominal walls. Increased uccessibility is also secured by a deep U^ni 
incision of the rectus, and even of the peritoneum at the level of the 
entrance to the pelvis. 

In certain intra-ligamentary tumors, which chiefly distend the median 
portion of the ligament, and are firmly united to the lateral border of th« 
uterus, tlie isolated enucleation of the tumor may be attended with the 
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greatest difficultyj while compai'ativoly simple conditions are produced if 
the uterus is removed at the eame time. We are especially jnatiiied in 
performing this operation when the ovarian disease is bilateral, 

The advances made in the operation just (Joscribeil depend chiefly on 
the isolated and secure treatment of the main points of entrance of the 
-resseis, and in the e^sclnaion of the parametral wound surface from the 
peritoneal cavity. They are well shown on comparison with the primi- 
tive and dangerous methods which were adopted a few years ago in such 
cases. Thus, in moderate grades of intra-ligamentary development, an 
artificial pedicle was mado of the folded base of the cyst, and this was 
treated by the extra- ^writoneal or intra-peritoneal method. When the 
layers of the ligament were deeply unfolded, the attempt was made to 
check the hemorrhage by the application of hsemoatatic forceps, which 
was kept in jxisition; often a whole bundle of the forceps was drawn out 
through the lower angle of the wound. In some casea the parametral 
wound surface was separated from the ahdominal cavity, by drawing for- 
ward the folds of the ligament, and fastening them extra- peritoneal 
(traitement par suppuraliuii.) 

Despite all recent improvements, the enucleation of an intra-ligamentary 
ovarian tumor remains a much more difficult operation than removal of a 
pedunculated tumor. Injury of the pampiniform plerua may give rise 
to very considerable hemorrhages, which are checked with difficulty. 
The ureters, bladder and rectum may be torn. Extensive thromboses, 
with all their dangerous consequences, form in the exposeil, contused para- 
metral venous plexus, which is separated in great part from its natural 
channels of outflow. And despite all our progress in technique, cases 
remain in which the operation cannot be completed, because the connec- 
tions of the tumor with surrounding parte are too firm and extensive, or 
are imperfectly defined, entirely apart from those cases of bilateral cys- 
toma, in which pajfillary proliferations in the walls of the tumor have 
perforated externally, and proliferated into adjacent organs, uterus, blad- 
der, etc. The case is moat unfortunate when we are compelled to leave 
behind portions of a solid, e,asily broken tumor. In cystic tumors, on 
the other hand, we may confine ourselves to partial extirpation, and stitch 
the pelvic segment of the tumor into the lower angle of the wound. 

Schroeder draws the emptied cystic sac in front of the abdominal walls, 
then makes an incision into a less vascular portion or excises a piece, and. 
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Btarting from this part, Btitchos the aub-seroDH portion of the cyst inbc 
the abdominal wound. The Butnres are Brat applied to vascular portiorta 
and then the sho incised above theee. As the cyst wall, whieh is to b— ■ 
etitched in, ia larger than the abdominal wound, it must bo drawn inU™ 
fo!dB(Fig. 121.) Instead of making several amali folds, as at fl, Schroede ' 
subsequently adopted the plan -of atitchiag the tumor smoothly from botJEI 
sides of the lower angle of the wound, and in the upper angle made - 
largo fold b, from the remainder of the cyst wall; both surfaces of th^« 
fold were sewed together, A drainage tube was carried through the floe^ 
of the cyat into the posterior fornix of the vagina. Mueller adopts a simiS 
isr plan, except tliat the drainage tube is not drawn through the vagina, - 
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SecoTery ia said to result from purulent exfoliation of the cyat wall^^-fl 
and the formation of granulations upon the shrivelled wall of the eac. In^c^o 
every case suppuration ensues with all its attendant dangers and 1 
many weeks or even months. 

The results of this method oa regards mortality have not been bad, but - 
there have been repeated relapses of cystic formations from remains of 
the sac walls which were capable of proliferation. The operation, there- 
fore, does not secure radical relief, and is regarded by its originator as A ■ 
dernier resaort, which is rendered lesa and less necessary by our improred'l 
technique. 

Examination of the CTEsra and the other Ovaht. 

After removal of the ovary and treatment of the pedicle we should as- 
certain the condition of the uterus and other ovary. Fibrous polypi on 
the outer surface of the uterus, if favorably pedunculated, are extirpated 
at once, either after application of a ligature, or, according to Schroeder' 
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plan, by cutting them off cloee to their ineertiou and then closing the 
atcnne wound with a few deep and auperficinl silk sutures. 

But if a subserous myoma is oxtonaively connected with the uterus, or 
it interstitial myoniiibi are present, castration, i. e. the removal of the 
second ovary, is by far the most adviSible procedure in the majority of 
casbB. Extirpation of the uterine tumor or supra-vuginal amputation of 
the uterus need only be considered when the fibroma ia large or when the 
uterine and ovarian tumors grow together intra- Uga men tary and thus 
torm a single whole. 

The complication of ovarian tumors with pregnancy has been previously 
discussed. 

The second ovary is easily felt by passing two fingers along the lateral 
border of the uterus and upper eilgo of the broad ligament. If it is 
degenerated it is extirpated in the same manner as the main tumor and 
its pedicle is treated intra-peritoneally. 

If the peilunculation is favorable double ovariotomy is not more danger- 
ous than single. But it is true tliat bi-lateral affections occur chiefly in 
tnmors of unfavorable histological character and connections. 

The second ovary is now extirpated not alone on account of decided 
cystomatoUB degeneration but also for other tissue anomalies, and when- 
ever the patient, for any reason, will derive positive benefit from the cessa- 
tion of ovulation. Special consideration is demande<], as a matter of 
coarse, by those cases in which children are eagerly desired by the patient. 
As it is well known that conception may occur even when very little 
normal ovarian tissue is left, Schroeder has removed, in such cases, the 
degenerated portions alone, leaving the healthy portions of the ovary 
behind. Schatz reports a case of pregnancy occurring after an operation 
of this kind. 



Oleansixs of the Abdominal Cavity. — Drainage, 
Before the abdominal wound is closed the abdominal cavity must be 
carefully cleansed of cystic contents, which have been extravasated into 
it, of ascitic fluid and blood, and, if possible, must be dried. 

For this purpose wo employ carefully disinfected and well-pressed 
sponges, more rarely linen compresses. We adopt the precaution of 
fltrietly separating the sponges used 'for cleansing the abdominal cavity 
from those which are applied to the wound or absorb the cystic contents. 
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since the latter cannot be Bufficiently cleaned of blood and cyat fluid duf- 
ing the operation. 

They are placed in separate reseela and marked by white tfanaik 
These peritoneal sponges are dipped repeatedly into all possible reoepUcles 
of fluid, Douglas's sac, the veaico- uterine fossa, and both lumbar regions, 
until they come out perfectly dry and clean. Peritoneal toilette can be 
shortened very materially by using larger sponges and exposing the part* 
as freely as possible. During the application of the alxlominal sutnri's 
sponges are left in Douglas's cul-de-sac, and behind the abdominal wounil. 
in order to absorb all fluid which is subsequently secreted and gravitaM 
towards the pelvia, and the blood which trickles from the canals of sntun. 

The nse of sponges demands caution in Tarious directions. The intes- 
tines and omentum must not be violently pulled or pushed from tbeii 
position during the introduction of the sponges, since this is apt to giw 
rise to torsion or toIvuIub. In order to reach the floor of Douglas's sac 
the uterus is lifted up with two fingers and the sponge passed along lis 
posterior surface, or the intestines are held back with the dorsum of tbfl 
hand and the sponge carried along the palmar surface of the latter. 
Furthermore, the siKinges used durii^? the operation must bo counted aud 
placed under the sole care of a nurse. Otherwise, a sponge may remaiD 
unnoticed in the peritoneal cavity, and may not be discovered until tbfl 
autopsy, or subsequent reopening of the abdominal cavity. This al» 
holds good with regard to pieces of linen and instruments, particulwlj' 
forceps. Spencer Wells succeeded in removing in one case a sponge, and, 
in a second case, a pair of forceps through the reopened abdomini! 
wound on the day after the operation.' Sjxinges of small and moderate 
size, which are passed into Douglas's sac, should bo secured in a sponge 
holder. Large ones are fastened to threads, which are carefully watclied 
upon the abdomen by an assistant. The omission of this precaution oiV^f 
forced us into the predicament of being compelled for fifteen minsW 
to search the entire abdomen and pelvis for the missing sponge. It *w 
' finally found behind the sigmoid flexure, surronndefl on all sides by il* 
smooth mesentery. Fortunately the patient recovered without any coffl- 
plications. 

' Olshiiuaen reports a case in whicli a pair of forceps, which were missed by 
Ihe operator, were passed, per rectum, lya months later; abdominal paio5 bw 
not been felt until two w^eka previously. 
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The complete evBcnstion of extnraaited Sniils caa be fiKtUuted bj 
compression of the abdomen, bj preasan Dpon both lambir regums aod 
the epigaetriam. Certain positions b^re al» been emplmred for this pnr- 
poae. Thna, aft«r the neceesanr precaations ttgwnst protmsion of the 
intestines, the patient baa been placed temponrily iu the abdominal or 
at least the latero-abdomtnal position. Nasebanm e^tn perfonned the 
entire operation in the semi-abdominal position, in order to prevent the 
possibility of the jNMmge of blood and cystic contents into the abdominal 
cavity. An elevated poution of the chest which may be em|iloyed in 
either oarcoeis, also facilitates the gravitation of flnid towards the pelvic 
cavity. 

Very great difficulty is eiperienced in the removal of tough gelatinous 
contents of tumors, especially if the sac lias mptnred some time befope 
the operation. The cyst contents are often so adherent to the parietal 
and viacoral peritoneum that it cannot be removed with ajionges. In such 
caaes large quantities of disinfectant fluids or pure water have been poured 
into the abdomen, and the intestines thoroughly bathed therein. Then 
the fluid was discharged by turning the patient around, the intestines 
were placed iu warm dry napkins and dried by moving them between the 
fingers. But there are serious objections to such irrigations despite the 
recent recommendation of Baumgaertner who employed warm solutions o( 
salicylic acid (1:1000). They have been repeatedly followed by severe 
symptoms of shook and poisoning. Olshausen lost four patients from 
shock after using thymol (lilOOO). 

Large quantities of air not infrequently enter the abdominal cavity 
during the operation, if the abdominal walls are lifted up from the tumor 
during manual separation of adhesions, or if the cyst, which has been filled 
with air through the point of puncture, bursts. In suuh cases we 
attempt to remove the air by pressure on the lumbar regions and epigas- 
trium. Its escape is attended not infrequently by a gurgling noise. 
Clinical experience and experiments show the great importance of 
thoroughly drying the peritoneal cavity. The best results have been 
obtained by operators whose methods were culcnlated to remove all de- 
composable material by careful poritonejil toilette and exact hiomostaaiB. 
Moreover, Wegener's experiments have shown that in hardly any other 
part of the body do animal fluids buSlt such rapid decomposition after 
contact with atmospheric germs as in the abdominal cavity. On account 
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of its enormous absorptive capacity rapid blood-poisoning occurs in a 

1 clioinical and c-orpueculiir eonse. 

But thorough drj-ing and cleansing of the abdominal carity are not 
always possiblo. The hemorrhage from eipost'd adhesion -surfaces or from 

I opened spaces in the cellular tissue can not always be entirely checked; 

[ the intestines and parietal peritoneum cannot be entirely freed of tliB 
tongh, sticky cyst conti-nta. The furtlier continuation of the toilette 
appears useless, and further patency of the abdominal woiind may apjxair 
dangerous (or various reasons. The conditions of pressure and absorption 
have been ao changed by the operation that the continued oozing of blowlv 

, tninsudatioa daring the next few hours may bo almost certainly ex- 

I pocted. 

May we close the abdominal cavity in such cases, and expect rapii 
absorption of the occumulutod fluid before the occurrence of dccomiiosi' 
tion? 

The answer to this question is difficult and varied according to the 
standpoint attained in antisepsis. The conditions which favor absorp- 
tion or decomposition are known in their general relations, but their 
mutual reactions are incalculable. 

According to our present means of knowledge the occurrence of eepst^^ 
appears to be dependent on: 

1. The number and importance of tlie infectious germs which bare 
entered during the operation; ^^H 

2. The qnoutity and quality of the remaining flnidj ^^^ 

3. The absorptive capacity of the peritouenm. ^^| 
Our present antiseptic precautions offer sufficient security against in- 
fection with germs which are directly pathogenic, but we can never 
entirely exclude the decomposition-producers and suppuration-producers 
which are present everywhere in the air. But if the usual precautions 
are adopted for cleansing the air of the operating room, and for thorough 
disinfection oE the vicinity of the field o( operation, they will enter in 
such small numbers that they produce no bad effects or are rendered 
innocuous by the disinfectants upon our sponges. In difficult operntions, 
on the other hand, and in excessively protracted peritoneal toilette, much 
larger numbers of germs are introdnced, especially as the sources of error 
in antisepsis increase under such circumstances. 

In addition to the germs which enter during the operation we musti 
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take into considcnition, in some cases, those wliicli have beeu presi^Dt in 
th« Ulterior of the cysts. 

Finnlly, it is aleo possible that infectious germs or chemiailly toxic 
BobstanccG may enter the abdominal cuvity from the intestinal cunaj, es- 
pecially it the intestines are paralyzed or deprived of their endothelial 
lining. 

The least dangerous fluid is pure blood, unmixed with other secretion. 
A mixture of blood and transudation from the wound, or blood and cyst 
cont«iits, on the other Iiand, is extremely susceptible to decomposition. 
If the latter contained infectious germs, as the result of perforation prior 
to the oiwration, these find more favorable conditions for development 
after the entrance of air and mixture with blood and peritoneal transuda- 
tion than ill the closed cyst. 

The amount of the decomposable substances also appears to be very 
importitnt. Small quantities may be alisorbed lufore decomposition takes 
place. Animals even tolerate the injection of small quantities of decom- 
posed fluids, whilo largu amounts prove fatal. 

The more intact the capacity of the peritoneum for absorption, the 
more likely is absorption to ensue before decomjwaition has set in. The 
absorjitive capacity of the peritoneum appears to be dependent on the 
amount of intra-abdominal pressure and intestinal peristalsis. Great 
diminution of the pressure after rcmovid of a largo abdominal tumor, and 
paralysis of the cooled intnstines which have been exposed for a long time 
to the outer air, diminish absorption, while the same factors increase 
transudation from the peritoneum. 

By limiting the cooling of the intestines as much as possible, and by ap- 
plying an external compressing bandago, we may combat, in great part, 
the unfavorable effects of these factors. Finally, great influence is exerted 
by the histological structure of the peritoneum and the condition of 
general nutrition. In feeble, aniemic individuals we can hardly boiw for un- 
disturbed equilibrium between the processes of absorption and exudation. 
Recent inflammatory irritation of the peritoneum appears to diminish its 
capacity for absorption less than old, chronic, inflammatory processes which 
have given rise to caUous thickenings or extensive, firm adhesions. The 
peritoneum presents very unfavorable conditions when it is intimately 
united to tough, gelatinous tumor contentfi, after previous rupture of a 
cyst. 
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As a }|;eneral thing prophylactic drainage its not much employed at the 
present time. I^liance is placed on the greater efficiency of our diiin- 
fectants and the absorptive capacity of the peritoneum. Greater im- 
portance is attached to the excluGion of docomixaition-prodnccrs than wi 
the removal of material which may possibly decompose. Some former 
advocatea entirely discard drainage, others limit its use to very oxceptionil 
cases. These include incomplete hsmostasia in prolonged operations in 
which torn and contused tissue is left behind, very unclean ojieralious, 
with escape of infectious cyst contents and beginning peritonitis, injuriw 
to the bladder and uterus (on account of the possibility of extravHsatinn 
of urine.) The increasing limitation of drainage is founded, apart Irom 
the perfection of our primary antisepsis and of the technique of operation, 
upon the knowledge that the present methods of drainage iire «ot totj 
efficient and are associated with certain disadvantages. 

In 11(85 Peasioe first introduced prophylactic drainage. lie passed m 
«lastic catheter thraugh Douglas's sac into the vagina, and through il 
washed out the abdominal cavity; ascitic fluid escaped through the eatheter. 
In 1867 Kcebcrle employed glass tubes wliich were placed in the abdominal 
wound in cases in which the aocumuJation of large amounta of fluid wm 
dreaded. In 187^ Sims recommended drainage in all, even the simple^ 
oases of ovariotomy. Sims i-eceded somewhat from this first position, 
but to him undoubtedly belongs the credit of giving a great inipctm to 
the renewed study of the causes and prophylaxis of septicemia. 

Methods and Techniquk of PEitiToyEAi. Dbainaok, 

The abdominal cavity may be kept open through the abdominal wound, 
the vagina, or both ])arts siniultineouesly. 

Drainage through the abdmiiinal walls. For this jxirpose we use fenes- 



trated, curved glass canulie, 10 to 18 cm. long and with a lumen d 1" 
to 13 mm. (Fig. 122). These are pushed behind the uterus to th<? flo"" 
of Doulgas's cul-de-sac, and occasionally into the vesico- uterine fossa or 
towards the lumbar region, and are fi.^ed in the wound by close appow* 
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tion of the surrouiidiug snturee. Euitli pluueU dmiofected epougue in 
front of tlie opening of the gliisB tubi-a iind fasteiieil them with iiiilia 
rubber cloth. J\t tirst tlie epongee are changed every 4 to 5 boors, luter 
they are changed lesa frequently. 

Hegar secures much more perfect antiseptic occlusion by covering the 
free end of the tube, which puaeea through an opening in the antiseptic 
abdominal bandago, with uarbolized cotton and then with protective silk. 
The accumulated secretion is removed by meanti of a wire wrapped in 
absorbent carbolized cotton, which is kept permanently on the floor of 
ill*! glass tube. From time to time — at first every hour, later, at longer 
intervals — the wire is removed, the glass tube cleaned by the repeated 
insertion of wire rods armed witli cotton, until they come out perfectly 
dry. The dressing is then applied as before. By keeping the outer end 
of the glass tube projecting m front of the abdominal bandage, free access 
to the peritoneal cavity, associated with perfected cleanliness, is attained 
at ail times without inconvenience to the patient. In addition to tlie 
force of gravity the increased intra-abdominal pressure (owing to the firm 
abdominal bandage) forceu the eecreted lluid in the direction of least rc- 
eisCanee, t. e, the fenestra of the dniinago tube. In addition the cotton 
acts by capillary attraction. The tube ia removed in 2 to 4 days, accord- 
ing to the amount of secretion. 

Hegar has recently employed much wider rubber drainage' tubes, ao- 
catled abdominal specula. Tlie tubes ui'e IS cm. long, their lamen 3 to 
4 cm. wide. They are open below, and the lower portion also contains 
several series of openings, 1 mm. in width. The lower extremity is in- 
serted in the part in which the collection of secretion may be expected, 
usually in DouglsB's ciil-de-mc, but sometimes in the lumbar regions, etc 
Hegar stuffs the tubes with a large amount of absorbent, disinfected 
material, which possesses capillary attraction, and he even pushes it out 
of the tubes in various Jii-eetions bvtween the viscera. 

In addition to drainage these tubes also facilitate the toilette, and oc- 
casionally may be used us specula for examining the abdominal cavity. 

Drainage through the vagina exclusively has been rarely employed. 
Sims used canulte, which consisted of two elastic lialvea, that were merely 
intended to maintain the jiatency of the wound in the fornix vaginie. 
Others employed a rublwr tube with transverse branches. 

Sims's recommendation of simultaneous drainage through the abdominal 
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wallfl and vagina by means of long rubber tubes hoa been yerj extensively 
followed. The opening of the pelvic cavity at its lowest iwint (Doaglas'a 
eac) led to the exiwctation of the constant fTce dtaclmrgc of eecretion, and, 
at the same time, tliia method aflorded the possibility of antiseptic irriga- 
tion of the petvie cavity. 

Olshansen devised a trocar of large calibre, whose cannla is 25 cm. long 
and Iimien over 1 cm. in width, for perforation of the vauh of the 
vagina. The wound produced by such a large trocar occasionally gives 




rise to very considerable hemorrhage. Injury to large vesaela may be 
avoided by using small trocars and subsequent blunt dilatation of the 
opening, or the simple use of a stout volBella, 

The drainage tube must have firm walls and wide calibre, in order that 
it may not be rendered impermeable by compression or occlusion. The 
tubes employed were about (iO to 70 cm. long and 1 cm. in diameter. A 
piece 15 to 20 cm. long lay in front of the abdominal wound, the intra- 
peritoneal segment measured 10 to 15 cm, in length, and contained S to 
8 openings with a diameter of 3 to 4 mm. The remainder of the tube lay 
in and in front of the vagina, and could be made of any length desired 
by the insertion of a glass tube. The abdominal end was passed through 
the lower or upptn- angle of the wound, while the vaginal end dipped into 
a vessel, filled with antiseptic fluid aud placed beneath the bed, or was 
aimply wrapjied in a wad of carbolized cotton. In order to avoid wetting, 
the patient lay upon a funnel bed or upon an unyielding mattress, the . 
tube being passed under hor legs. ■ 

In order to prevent stagnation and decomposition of the eecrctud Buidi^V 
the majority of operators made antiseptic injections througli the tube 
forthwith (diluted chloride water or salicylic acid 1;3(H1). Wlion the 
tube was thoroughly permeable Olsbausen used 1 to 2 per cent, solutions 
of carbolic acid. The warmed disinfectant fluid was poured into the 
drainage tube by means of a glass funnel, and this was continued until the 
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fluid ran out clear. At first tlie injections were made very oftun, for ' 
example, every half hour, but later, much less frequently. In oi^er to j 
make the injectiouB very effective, Bcveml vaginal drains, and occasionally, 
also, a glass tube, were passed into Douglas's cul-iif-sac. The rubber 
tubes were retained 3 to 8 days, according to the peculiarities of the in- 
dividual case, longest in those in which solid portions of the tumor and 
therefore large foci of decomposition had been left behind. 

The object of prophylactic drainage, vis. to remove the fluid accumulated | 
in the peritoneal cavity before the occurrence of decomposition, is rarel)' " 
accomplished. This result is impeded to a veiy marked extent by the ■ 
irregular shape and histological character of the abdominal walls. Tha 
accumulated fluid niay gravitate into various grooves and fossje, and it is 
imposaiblo to force it, by means of a strongly compressing bandage, 
towards the canals wliicb are kept open by tho drainagi' tubes. Tough ' 
cyst contents or clots of blood are more ajit to be encapsulated betweeit | 
loops of intestines than to bo forced towards the fenestne of the tubes. 
Peritoneal fluids may also be moved in a direction opposite lo tliat oi i 
gravitation under the influence of intestinal peristalsis and aspiration ^ \ 
tlie diaphragm. 

Finally, each tube only drains the peritoneal cavity for a short timo, 
inasmuch as it soon becomes encapsulated by adhesive iieritonitis, and , 
therefore can not remove fluid which is situated outside of the adherent I 
loo[»s of intestines. 

The advantages to be derived from drainage are jiurc based, in each case, 
at the cost of new dangers and sources of error. The patency of the 
peritoneal cavity carries with it the danger of secondary infection, although 
this appears to be very slight if the proper precautious are adopted. 

If a drainage tube remains in situ more than 3G hours, plugs of young 
connective tissue grow into the fenestra and sometimes acquire as 
astonishing size in a very short time, especially under the fostering in- 
fluence of stasis. The omentum or an appendix epiploicue may also l»e 
drawn into the interior of the tube by a large cotton plug, which acts like 
the piston of a syringe. If the tube is forcibly removed, those structures 
tear, internal hemorrhages ensue, and adjacent adhesions are ruptured. 
The development of a circumscribed peritoneal exudation or secondary 
sepsis often follows the removal or change of a drainage tube. If the '' 
tube is loft in position for a long time It may give rise to necrosis of an 



246 GENERAL AIOl OPERATIVE OTNECOLOOT. 

adjacent portion of the intestine, or to com presaion- necrosis And socondary' 
hemorrhago from the wound in the fornix v^inae.' It has also hitpiiwied 
that the drain^e tube has aUpped unnoticed into the peritoneal caTitr 
(Xassbaum), 

Vaginal draimige is the most dangerons, because infections germs an* es- 
peciaily apt to enter the abdominal cavity from the vagina, an organ which 
is kept aseptic with great difficulty. Inflammatory processes develop not 
infrequently, aa the result of infection, in tho i>elvio cellular tissue near 
the opening in the fornix. 

Tho apparent advantages of Taginal drain^e, spontaneous evacnation 
of the fluid which gravitates to the floor of the pelvis, and the possibility 
of antiseptic irrigations, Often prove illusory. There are often oi 
sites of gravitation, such as the recto-uterine fossa and the lumbar regioi 
apart from the tact that the perforation through the fornix does 
always correspond to the lowest part of Douglas's sac. Nor are intra- 
peritoneal injections entirely free from danger. They may give rise to 
poisoning and to the further spread of previously encapsulated deleterious 
masses by the mpture of protecting adhesions and the stimulation of in- 
testiiutl peristalsis. 

Drainage througli tlie abdominal wound would seem a priori to be less 
efTective than vaginal drainage iu producing complete evacuation of accu- 
mulated fluids, but this is diaproven by ex])erience. Tho iutrn-abdoniinal 
pressure, which is increased by the application of a bandage, is usually 
sufficient in itself to force the fluid into the glass tube, from which it is 
removed by capillary attraction in the manner indicated above. Th» 
chief advantage of drainage through the abdominal walls is owing to 
fact that the glass tube is incoropreseiblo and can be kept aseptic wil 
tolerable certainty. We have fonnd this method relatively efScient a 
nnmorons cases, and therefore prefer it decidedly to all other methods i| 
those rare cases in which we still resort to drainage. 

CLoauuE OF TUE Abdomisal Wousn. — The Dressing. 

After the cleansing of the abdominal cavity, the wound is closed with 
Butures of silk, silver wire or catgut. 

' Three weeks after the removal of the tube Freund observed the exit of a liv- 
ing round worm (ram the drainage canal, which remained oltstinatelj- open. 
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Smoothing of the edges of the wound by cutting away projecting 
of fat or siigillated Miges of the peritoneum is rarely necesetirj. Wo 
resort exclusively to ordinary suture with eilk. At intervala of 1 to 
H cm. deep Biiturea arp iutrothiced, passing through the entire Uiiek- 
nesa of the edges of tlie wound, including the peritoneum, fuscite and' 
muBcuUr tissue. They are introduced and removed at about J gm. froi 
the peritoneal edge aud 1 em. from the edge of the cutis. If a neodld 
threaded at each end of the suture botli etiges of the wound may 
perforated from within outwards, thus affording to tlie beginner greatar' 
■ecnrity against injury to the intestine and omentum. Before tying the 
peritoneal sutures, the sixinges situated behind the abdominal walls and in 
Douglas's sac are removed, and their condition us regards cleanliness 
examined. Then the omentum is spread out behind the abdominal 
wound in order to avoid adhesion of the intestines to the wound, and, in 
caac of suppuration in the wound or along the suturea, to facilitate encap- 
sulation between the omentum and peritoneum. The sutures are then 
(Invn tight and tied, after we have convinced ourselves that the intestines 
or omentum are not ineluded. During the closure of the wound the 
abdominal walls, which have been raised into a fold, may be strongly 
compressed from both sides, and the blood, which haa escaped between tlie 
edges of the wound, prosed out. Between the deep sutures are placed 
superScial and moderately deep ones in numbers sufficient to produce 
close coaptation of the edges of the cutis. 

If a glass drainage tnbo is placed in the lower angle of the wound, the 
peritoneal edges of the wound must be closely applied to the tube by 
peritoneal sutures above and below. J 

The question of including the peritoneum in the abdominal sutures or 
not was long regarded as too important, since good results were obtainetl 
by both methods. Like the majority of operators wo include the peri- 
toneum, because it very soon adlieres aud thus protects the abdominal cavity 
from the subsequent entrance of blood or wound secretion. Experiments 
on animals also show that the omentum and intestines are especially to 
Adhere to those parts of the abdominal wound which are not covered by 
peritoneum. .Spencer ^V'ells believes that a broad peritoneal cicatrix 
affords a good protection against later abdominal bcrnite. 

On the other hand it has been feared that the inclusion of the peri- 
toneum in the sutures would give rise to the entrance of blood, pus or 
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I liifectioaB matters through tho stitch -opening, nnd that the oociirTcncv o[ 

[ abdominal lierniEe might be favored hy the wedge-shtiped lilting o( ijie 

k peritoneum between tlie snturee. U the abdominal walls are very hi 

I we unite the i>oritoneal (nlges of the wound eujiamtely hy a scries of ilttp 

I single sutures or by a continuous cutgiit suture, and then close tliu ro 

mainder of the wound by a eecond series of sutures which embracniiJI 

the other layers. Any cavities which remain between tho two Berire of 

Butures must be drained. This method permits rapid closnre of the 

peritoneal cavity and very complete disinfect ion of the abdominal vonn^i 

I irithout permitting the sulwequent entrance of blood or disinfectant luids 

into the abdominal cavity. Tearing out of the stitches ui the peritoiu.'sl 

I edges of tho wound is also prevented. Otherwise this is very apt to occnr 

I when the abdominal walls are very thick, if tho sutures, which compMS 

' the entire abdominal wound, are drawn very tight. Under certain rir- 

cumstances even several series of sutures may become nccesairy. ami 

I apocifll care must then be devoted to the exact coaptation of the divided 

I foscite and muscular sheath of the rectus, in order to avoid suhaequent 

abdominal hemiie. 

We will mention only a fow of the innumerable modificitiona of the 
abdominal suture. 
[ Since 1874, Kceberle stitches the tendinous membranes of the linea 
L alba with a series of sutures, without including the peritonrum, sub- 
cutaneous tissue or muscles, and carries the long ends of tlie sutures out 
I of the wound. Superficial sttips of plaster are then applied and sup- 
ported with collodion sutures. 

If the peritoneum has been separated extensively it is fastened *,o the 
abdominal walls by mattrass sutures. This prevents the formation of 
large cavities, in which blood and secrftion may stagnate. 

After the extirpation of verv large tumors, there is sometimes s con- 
uderable excess of the thinned alxjominal walls which, on account of the 
I .diastasis of the recti, consist almost entirely of the cutis and peritone- 
' nm. As the functions of the abdominal walls must suffer if ^sitive 
pressure within the abdominal cavity is not produced for a long time 
after the o[>eration, llegiir and others have excised broad strips of the 
superfluous abdominal walls in such cases. 

AftoP the sutures ore tied the patient is cleansed of blood, and, if 
necessary, provided with fresh elotliing, 
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Upon tlie aodominal wound U pliiced a Inypr of salicylated or corrosive 
Bublimuto cotton and then a piece of protective ailk. Tlie entire ubdoineii 
is then rendered immovable hy a snugly fitting cotton bandage. Thia 
simple di'essiug aSorda the abdominal wound etiflicieiit protection during 
movements of vomiting and changes of position, and makes the support 
of the eutnre by means of strips of adliesivo plaster, etc., entirely unneces- 
sary. In the first few hours the comproesion may be qnito marked, but 
it is diminialied by loosening the bandage if the [latient exhibits no 
tendency to vomit. More marked and protracted compression is only in- 
dicated when the trickling of blood or serum into the alxlominal cavity ia 
appreliended, or a negative pressure in the abdominal cavity must be con- 
verted into a poBitive pressure. 

Immediately after the application of the dressing the catheter ia paased 
into the bladder, the v^ina is again disinfected, and the juitient then 
pnt to bed. The trunk is placed as nearly horizontal as possible, tha 
head slightly raised, tlie lower limbs also slightly raised. In this way the 
weight of the body is diffused very uniformly upon the support, and the 
annoying sliding down in the bed, which ia so apt to produce bed-sores 
from unilateral pressure on the sacral rt^ion, is prevented. The middle 
of the bod is occupied by a large water pillow, above which are placed 
other pillows which should not bo too yielding. 

After-Theatm est. 

In the after-treatment we must jiarticalarly avoid excessive interference, 
as this has often proved injurious after ovariotomy. We should adopt 
the principle that nothing sliould be done from a medicinal or surgical 
point of view without a special indication. The majority of women 
complain of nausea and pain immcdiatelyaftur coming out of the narcosis. 
In others evidences of weakness or colla[)Be are more prominent. With 
these three symptoms we are chiefly concerned during the first period 
after the o]>enition. Conditions of weakness and collapse are counter- 
acted by subcutaneous injections of ether or tincture of musk and by 
enemata of wine. If the bodily temj>erature has become subnormal it is 
raised by the application of heat by means of wanning flafiks. If the 
condition ia due to anemia, the head and trunk are kept low, the legs 
ilevated. 
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Nftusea and Tomitiug in the first few hoars aitor the operation are Um' 
results of tlio narcoBJa. Aa the introduction of fluids into the atamach , 
increases the vomiting, and internal remedies almost always prove ineffec- 
tive, the patient should not ingest any fluids for 18 to 24 hours after the s 
operation. At the most, small pieces of ice may he givcu if they do not .^ 
give rise to cough. When tho nausea and vomiting last more than .«^ 
18 honrs, hypodurmic injections of morphine, particularly in combination *-n 
with atropin gr. <^, are often attended with astonishing results. Bnt^^ 
we are entirely powerless to relieve the vomiting produced bj sepsis. 

The pains are usually relieved very effectually by onemata containing^^ 
20 to 25 drops of laudanum. During the first few hours after the 0]>era— 
tion we make hypodermic injections of morphine only in those cases ii» 
which the patients have been iiccustomeil to them. 

The urine is rarely evacuated spontaneously in the first 24 hours. The 
patients must therefore be catheterized every 4 to 6 hours or as often as 
they feel pressure. The development of catarrh of the bladder can be 
prevented by careful disinfection of the catheter and the exposed meatus 
of the urethra.' 

Diatressing symptoms of flatulence nsually set in on the second day, and, 
if they last a long time, are intcusifleil into colicky attacks. As a rule 
the flrst flatulent discharges are not passed before the end of the second 
or third day, rarely not until a later jwriod. From this time the majority 
of the })atients date the beginning of a feeling of well-being, and to the 
physiciao likewise the symptom has a favorable prognostic significance, 
because it proves the permejibility of the intestines. The introduction of 
an elastic or metallic tnbe into the rectum often shortens the stage of 
flutulenco very materially. Intorniil remedies which stimulate peristalsis 
should he lulministered cautiouslv utid not until a later period. 

Great care must be devotml to securing a comfortable fiosrtion and cleaa- 
lineas, since in this way alone can bed-sores be prevented. If the patient 
has been placed in the position described above, a change will rarely be 
required before the end of the 3rd day. At the end of this time, however, 
the patient must be carefully raised from the bed and hold horizontally 
by three persons standing on the same side of the bed, until the genitalia 

' Since we employ solutions of corrosive subUmate for disintecUoti ot the va- 
gina and urethral meatus we have obsen'ed no cases of vesical catarrh, even after 
prolonged callieterizaliou with simple metallic catheters. 
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and ntites luirc luicii cloanaeil of nrine, blood, etc., :uid the bed frcslily 
made, ' 

A modenito uterine hemorrhnge often uppeurti on the 2d or 3rd day. 
even if tlie ojicration has bei^n muds soon after the ceaKation of ntenetruo- 
tion. It IB proltabiy the result of collateral fluxion to tlio uterue after 
ooclneion of tlie ovarian vessela. M'g rejfird this symptom, which oocarB 
itlmnst constantly in aucccasful vascf, :l3 n favorable aign. In many 
patients it is followed by a subjective feeling of decided relief. 

For the first three or four days the ]Mitienf receives only fluid food, very 
little at a iim« but at short intervals. After the nausea lias ceased we 
first administer to the (latient u little tea or coffee, perhaps wJtli the addi- 
tion of a few drops of brandy. From the ard day we give meat broths 
with or without the addition of rice, barley or yolk of egg, tapioca soup, 
coSco ait luit, milk, etc. After the 6th day, the patient may take zwie- 
back with milk, chicken, etc Flatulent food, such as vegetables and 
farinaceous articles, must be avoided for a long time in order to protect the 
abdominal cicatrix. 

If the vomiting ia obstinate and protracted, food and analeptics should 
be given per rectum. The violent thirst in such cases should be allayed 
by simple enemata of water. 

The early occurrence of the first evacnation from the bowels may en- 
danger, by the unavoidable action of the abdominal muscles, the union 
of the abdominal wonnd, or it may rupture protecting atlhesiona around 
the ligated pedicle and thua give rise to fever. Even the premature 
eliding off of the ligature is possible. If we give the above-mentioned 
food, which produces very little fsecee, the patient, who was tlioroughly 
purged before the operation, will rarely experience any desire to go to 
stool before the 8th day. About this time an evacuation should be secured 
by laxatives, such as calomel or castor oil in capsules, since prolonged 
constipation would pro<lucc the same disadvantages as too early abdominal 
presenre, on account of the hardness of the faecal masses. 

The cjireful obsenation of the t«mi>orature and puis;' is absolutely 
necessary for prognosis and the timely recommendation of thera{)outic 
measures. The temperature falls not infrequently below the normal, 
particularly after protracted operations ( according to Werth, from 1 to 
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14 ilecigradea, 5,3 decigradeB on the average) A coinploHily 
course is not always attuned, even under the stncteBt antifiopsia^ 
nmximum of the evening tempenttures on the 3nd and 3rd di 
exceeds 3S.5° in the \agina A ttrnperature above 39.3^ daring^ 
three days is almost always produi-cil by septic infection, and y 
tionally by circumscribed mflamniatorj processes amund the ligated 
in the abdominal wound or in remote organs, for example, tl| 
Considerable elevations of temperature, which do not begin ontj] 




the 8th day, indicate suppuration in the abdominal walls, while 
around the ligated jiedicle give rise to fiwer wliich begins later, i 
continued, but subsequently becomes strongly remittent. 

The surgical after-treatment is very simple. The firat 
changed before the Tth day, unless blood trieklea through or yei 
wound and fever indicate pathological processes in the abdominal 

The sutures are removed on the 8th day. On the day before, 
adhesive plaster, which are split on both sides of the wound, and 
over the wound by means of little bands which are sewed on, 
in order to protect the fresh cicatrix from lateral traction {Fj 
Eoeberle used the following dressing: three or four thick corda 
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twisted ftt one end and spread out like a dnck'a foot, and are made to 
adhere on both §ideB of the wonnil by moaiiB of eollodioii, while the in- 
tact median ends eerve for tying. 

As a nile, the Gecretion of the wound is reduced to a minimum, but 
it is only since the introduction of disinfection with corrosive sublimate 
that we have noticed the complete absence of every trace of suppuration 
between the edges of the wound and in the canals of suture. In badly 
treated wounds, (Edematous or very fatty abdominal walls and insufficient 
disinfection, union by first intention is not secured over largo surfaces and 
Euppuratiou becomes profuse. Frequent clrnnge of dressing is then ren- 
dered necessary. The abscesses which develop in or near the wound in rare 
cases almost always start from insufficiently disinfected sutures and 
ligatures, and must be opened as soon as possible. 

In a few cases the wound has Ijeen found to gape oi>cn to a greater or 
lesHcr extent either before or after the removal of the sutures. This 
unfortunate event may be due solely to mcclianiral causes, such as pre- 
mature removal of ihe sutures, coughing or vomiting, prematurely getting 
out of bed, But, as a general thing, it results from infection of the edges 
of the wound, which have not healed by first intention, or from tympani- 
tic distension of the abdomen in septic peritonitis. The intestines may 
protrude through the opening and even symptoms of incwrceration may 
set in. The intestines must bo replaced forthwith, perhaps after their 
size has been diminished liy puncture, and fresh sutures introduced, sup- 
ported hy strips of adhesive plaster. But this plan prosiises success in 
those cases alone in which the healthy edges of the wound have separated 
as the result of mechanical causes, while in cases of infected wound or 
septic peritonitis the prognosis seems to be absolutely unfavorable not 
alone as regards the plastic results, but also as regards life. 

Accidents hukino and aptivB tre Opkuation. 

Sudden death during or shortly after the operation is of rare occur- 
rence. It may be the result of the narcosis, or of hemorrhage from torn 
or imperfectly ligated vessels of the omentum or pelvis. 

Even apart from hemorrhage, death may be the result of cerebral 
anaemia if, after rapid removal of large tiimors, a considerable portion of 
the blood in the bodv accumulates in the abdominal vessels, wliich have 
been suddenly relieved of pressure. 
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Some patients succumb to ehock. Reflex paralysis of the heart n-riult. 
from the repeated injury to the periplierai terminations of tli« numerous 
nerves in the ubdomina! orgutta. The features become sunken, the jmlw 
weak or intermittent, the respirationa become superficial. The injuries 
to tlie nerve terminations need not be mechanical in character, as is sliowu 
by Olshansen's observations on the dangerous effects of iii]«ctionB of 
thymol into the abdominnl cavity. In milder cases the symptoma of 
shock subside as soon as its cause is roraoved, for example, after the cea- 
tion of extensive manipulations of the intestines. In severe cases, how- 
ever, the patients die during the operation or within 3 or 4 hours after- 
wards. Women who suffer from markt'd disease of the respiratory ami 
circulatory organs are ex()0«e<l to thu greatest danger. Among Olshausen's 
five patients, who died of shock, one suffered from an old pleuritic exuda- 
tion, another from sarcomatosia of the pleurte. An auwmic fatty heart 
or brown atrophy of tlie heart is often found on autopsy in such casus. 

The reflex depressive effects on the heart and lungs are combined with 
other severe injuries in complicated and severe ojierations, for example, 
great loss of blood, prolonged duration of narcosis and of the exposure of 
the peritoneal cavity. Wegener thinks that the Utter factor proves 
dangerous on account of the notable loss o( heat from the widely exposed 
peritoneum (parietal and visceral (jeritoneum and surface of the tumor), 
and the consequent diminution of the bodilv temperature. As tlie result 
of experimentation Maa»s corroborates the great danger of prolonged ex- 
posure of the [^ritoneum, but thinks that it is owing, not to the direct 
loss of heat, but to the loss of water ))roduced by ra])id evajjoratiou from 
the moist surfaces of the serous membrane, and resulting in considerable 
thickening of the blood, and thus in a notable diminution of the blood 
pressure and the production of heat. 

The unfavorable influence uf the last-mentioned factors is especially 
marked when the large size of the tumor and extensive adhesions neces- 
sitate a wide opening in the peritoneal cavity, or when the duration of the 
- operation is prolonged to 3 hours or more. It is in such caeos that tlia 
patients ilie within 24 to 3C hours, without having recovered even tem- 
porarily from the operation, after grave symptoma of collapse, subnormal 
temperature, sunken features, gr«it prostration, small pulse (at fir^C 
alow, later accelerated), superficial and irregular respiration. 

Finally, the symptoms of ehock may be combined with the most 
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sepsis, and there is uo doubt tbiit some futa] cases, which were formerly 
regurdoi] us shock, should be interpreted as sepsis, inasmituh iia they were 
attended with cousidorable riao of temperature and even with anatomical* 
changpa in the peritoneal cavity. 

Among the accidental injuries of other organs those of the intestines, 
bladder and ureters are the most important. These organs are most fre- 
quently torn or cnt in loosening adhesions. The intestines may also he 
penetrated during tlie aiiplication of the abdominal sutures, or they are 
cut during the enlargement of the alMlominal incision or even during the 
first incision. The treatment of injuries of the intestines and bladder 
depends upon the size and shape of the wound. 

Incised and penetrating wounds of the intestines or bladder must be 
united with an inclosed suture, the edges being rendered smooth when 
necessary. The chief importance is to be atta<Ated to broad contact of the 
serous membrane. 

Large, irregular openings require previous resection of a portion of the 
intestine, a procedure which is much preferable to the formation of 
an artificial anus by stitching the injured loop of intestine into the ab- 
dominal wound as was done in one case by Protheroe Smith. Tlie 
intestine is compressed on both sides of the part to be removed by 
cushioned intestinal clampa, and simply sowed together with catgut or an 
elastic ligature. An intervening wedge-shaped piece and the correspond- 
ing portion of tlie mesenterj' are excised. The apex of the wedge is directed 
towards the mesentery, whoso vessels have been previously hgated en masse 
or are ligatured in the cut surface. Among tlio various methods of in- 
testinal suture wo will describe only Czerny's double suture. Czerny • 
enters the serous membrane with the needle 2 to 3 mm. from the edgei 
of the wound and immediately in front o( the mucous membrane, then 
in front of the mucous niembmne of the other e<ige of the wound, and 
out through the serous membrane 2 to 3 mm. from the edges of the 
TOund. In this way the edges of the wound and a striji of serous mem- 
bnuw 2 to 3 mm, broad are brought into coaptation. These sutures are 
introduced around the intestines at inter\nl8 of 3 to 4 mm. After they 
have Ijeeii tied and cut short, a second row is inserted at intervals of ^ 
cm. which, like Lemberfa sutures, bring the serous layer into coaptation 
over a broader surface. 

Great interest attaches to the four known cases of injury of the ureters 
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which terminated fftvombly. This occurred in very complicated ope 
tions tijKin iiitra-ligainontary tumors or combined extirpation of th^^^ 
•uterus and both ovaries (Walther Simon). Tliu ureter was either cii ,^j 
through directly or Wiis ojioned by ligation. The urine, which only com^r^ 
inunicated temporarily with the jwritoneal cavity, was discharged subs^^^ 
qucntly through the lower angle o£ the wound by an aDdominal nrpti— =^, 
fistulu. But the ureter, whose vesical extremity always obtiterato], di£:_ 
not communicate directly with the cicatrix, but with a small urinur^E] 
reservoir which was encapsulated between the abdominal walls and bladde^ — ji; 

In the first case — extirpation of the uterus and both ovaries by Walth^acy 
of Offenhaah — the urine was discharged from the left ureter alongside tt«8 
ex ti'a- peritoneal pedicle. G. Simon cured the patient by extirpation *)/ 
the left kidney. 

In the second case Nussbanm had loosened a broadly adherent tumor 
after partial separation of the {icritoiieal layer of the uterus, and Jiad 
grasped the ])edicle in a wire f craseur. The fcraseur was removed on the 
llth day after the exercise of considerable force, and this was folbawed 
by the passage of a conaidcrable amount of urine through the abdominal 
wound, Nessbaum made a new ureter by opening a way, by meHiis of a 
trocar passed through the urethra, from the bladder to the urinary re- 
servoir behind the abdominal wound. Tbie caniil wna kept open per- 
manently by the introduction of canula.', so that the fistula healed towards 
the abdomen. 

Hogar and Mueller operated in a similar manner. 

Ilegar first endeavored to heal the ureter, which had been cut throng] 
while removing an intra-ligamentary tumor, by stitching it into a wound 
in the bladder which had been produced artificially. The attempt was 
unsuccessful, but the urine passed partly through the abtlominal wound, 
partly tlirough the inserted vaginal drainage tube, without producing any 
bad effects. After removal of the drainage tube the ojieuing in Douglas's 
cttl-de-sac closed and the urine escaped solely tlirough the abdominal 
fistula. An artificial ureter was then formed by jjerforation through the 
bladder. The abdominal fistula diminished very slowly in size. At the 
end of 9 montlis the canal was as Que as a hair, and permitted the passage 
of a muiimum amount of urine. 

In Mueller's case, the tumor was only partially extirpated, and the 
inferior intra-ligaraentary segment of the tumor was stitched into the 
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Abdominal wound. Fuvorable course until the lOtli iiay. Then an uriniiry 
fietnlii, which conimiinicfttod with thf ureter, formed deep down. The 
ureter was now connected with the bladder by making a communication 
between the funiiel-ehaped wound and the bladder, and then an attempt 
was made to cover the funnel by several plastic operations. In Sept., 
1679, only a fine iistula remained. 

Among the most unfortunate events in ovariotomy must bo included 
those in which the operation cannot be completed. We disregard entirely 
those cases in which, from the start, only an exploratory iiidsion was 
intended) because there was some doubt with rugard to diagnosis or the 
practicability of the operation, and in which the abdominal cavity was 
closed immediately after the nniavo^ble coudition of affairs vfoa demon- 
strated.' Wi' only regard an ovariotomy aa incomplete when the extirpa- 
tion of the tumor by puncture or separation of adhesions has been begun, 
and the impracticability or relatively too great danger of the operation 
is subsequently recognized. 

If the operation is soon discontinued, the abdominal wound may be 
entirely closed after Hewing up the opened cyst wall.' In many cases this 
is no longer possible, because the operation has gone too far and the tumor 

' The Held of exploratory incisions boa been greatly restricted of late by tlie im- 
proved diagnonis of abdomimil tumors and the advances in Hurf^lciU technique, A 
number of tumors whicli were formerly left imtoue bed (tumors of the utenia, 
spleen, and onieatura, hydronephrosis, echinococcus sacs, etc.}, are now extirpated 
or successfully treated in other waysafter the performance of laparotomy. In ova- 
rian tumors exploratory incision need only be considered with regard to the rec- 
ognition of unfavorable connections or malignant character. In the former event 
we will merely, aa a rule, reNort to a modiHcation of the operation (drainage, par- 
tial extirpation). In tlie latter event the exploi-atory incision is a serious opersr 
tion which, in view of the other diagnostic means at our command, need rarely 
be resorted to. 

'The only case in which Kaltenbach was compelled todiscontinue an operation, 
after it had been begun, was that of an intra-ligamentary cystonio, to which a 
mass of intestineB was extensively adherent. Despite the most careful attempts 
Bt separation the softeneil intestinal wall ruptured over a large area and necessi- 
tated closure with a number of sutures. In addition the histological character 
of the tumor appeared suspiciouH. The incision in the intra-llgamentary cyst wall 
(which wa.1 covered with peritoneum) was sewed up and the abdominal wound 
entirely closed. The operation was not followed by reaction. A few months 
later profuse intestinal hemorrhages. No further history was obtained. 
Vol. 1,-17 
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Ims bt'en injured or destroyed. The opening in tlie sac wall must tben In) 
h enlai^ed and stitched into the abdomitiul wound, as in partial extirpation 
' of iutra-ligamentary cystomata, in ordor tu produce shrinking of the 
portion left behind by means of drainiige or dry antiseptic dressings.' 
When abdominal portions of the tumor are loft behind, the dauger is much 
greater, because the secreting wound surfiMie and the amoont of necrotic 
tumor tissue are then much larger. 

The outlook is very gloomy if solid parts of a tumor have been removed 
and the torn remainder cannot be excluded from the peritoneal cavity by 
r stitching it to the abdominal walls. We then posaesa no means of pre- 
venting the dangers which result from the communication of the de- 
generating tumor with the abdominal cavity. 

Secondary hemorrhages almost always have their source in the vessels 
of the pedicle, in adhesion surfaces which have been laid bare, or in opencxl 
'cellnlar tissue spsvces. They rarely arise from thu tearing asunder of the 
abdominal wound or from imperfectly ligiited vessels. But Bayloss reports 
a case in whicli the patient died of hemorrhage from an artery in tie 
abdominal walls, 30 hours after the operation. Secondary hemorrhngi'S 
generally occur within the first 24 hours. Wiien the pedicle is treated 
intra- peritoneal late hemorrhages must be regarded as catamcnial. The 
hemorrhage will be external or internal according to its source and to tlio 
method of treatment of the pedicle. 

Intra- peritoneal liemorrliages vary greatly in significance. Slight 
amounts of blood are rapidly absorbed. More abundant hemorrhages 
may give rise to encapsulated haematomata. imrticularly in Douglas's sac 
The relations of hemorrhage and sepsis liave been discussed above. The 
hemorrliagcs resulting from slipping of the ligatures nround the pedicV 
or omentum are tlie most serious and usually ju-ove rapidly fatal. Tfc* 
present perfected technique will prevent this unfortunate accident w^^^ 
almost absolute certainty, while it was not infrequent in former tiw^^'* 
when the pedicle was ligated as a whole. Profuse hemorrhages are ch^^* 
acterized by the syiiiptoms of anffimia, wlien still more abundant by puin^^^ 
protrusion of both inguinal regions or marked depression of Houglus's sb^^^ 
The only chance then resides in reopening the abdominal wound and ly"^ 



' Perhaps dusting' the sac with a n 
would prove as effective as it does ii 
firtal sac 
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applying the ligatures. In aoine casus the diagnosis Ijjtweeii iutorrial 
hemorrhagB and auute sepsis with free jwritoneal tranfludution may 
he doubtful. But even in the latter ovent it is juatitiiiblo to open the 
abdominal cavity, although this procedure ia rarely attended with succesa. 

After extra-peritoueal treatment of the jjedicle the cause of the hemor- 
rhage not infrequently consists in the fact that the pedicle has been cut 
by the clamp or wire sutures, or haa been pulled ui)on during premature 
removal of the clamp. In other cases it was the result of erosion of the 
vessels in a pedicle which hiirt not been kept aseptic. So long as the 
pedicle was united with sufficient firmness to the abdominal wound, the 
' bleeding vessels could be grasped with artery forceps and tied, or the 
funnel in the lower angle of the wound could be tamponed with styptic 
cotton, etc. But if the pedicle had separated entirely or jiartly from the 
■wound, it again became necessary to reoi>en the lower angle of the wound 
and to ligate the pedicle as a whole or in part. 

After extra- peri tonejd treatment of the pixlicle small amounts of blood 
were occasionally found to trickle from the Fallopian tube, which had 
become adherent in the lower angle of the wound, at the time of men- 
struation. Bused on this experience the possibility of similar processes 
after intra -peritoneal treatment of the pedicle was assumed. Very few 
authentic cases, however, liave been reported in which catamenial hemor- 
rhages occurred at a remote period after the o[>eration. 

Septic peritonitis is by far the most frequent cause of death after 
ovariotomy. It presents very notable differences in its anatomical and 
clinical course, according to the amount and quality of the infectious 
matters which have become effective. Whether the infectious substances 
meet with fluid material for decomposition in the abdominal cavity or not, 
also appears to exert a decided influence on the course of the disease. 

Death may occur from septic poisoning before notable changes develop 
within the alHlominal cavitj'. Or the autopsy reveals, at the most, begin- 
ning opacity of the jwritoneum, some swelling of the retro- peritoneal 
cellular tissue, and a small amount of sero-bloody transudation. In the 
majority of cases, however, septic infection gives rise to a diffuse purulent 
or sero-fibrinous peritonitis. 

In the clinical history of the disease the symptoms of septic poisoulug 
or of the accompanying peritonitis may predominate, in other cases the 
sepsis acquires special characteristics from the complicating conditions of 
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collapse. The febrile movement, accordingly, does not ron a typical 
COurBo. After the priimtry collapse has disappeared, there is usaally 
a, considerable rise of temperature (39 to 40") in the first tweiitj- 
tour hours. Hut this does not always maintain an ascending direction. 
It does not even remain constantly at such a Leiglit, but is not infre- 
quently reduced to the normal by intercurrent remissions, and may thus 
, be in striking contrast with the severity of the increasing general infec- 
tion. Much more reliable data are furnished by the observation of the 
pulse which increases constantly and uninterruptedly in frennency after 
the operation, is usually 120 to 140 as early as the second day, and at the 
same time becomes small, easily compressible and irregular. The other 
prominent symptoms of the accompanying peritonitis are tenderness on 
pressure, meteorism and particularly vomiting. 

Our treatment of fully developed primary sepsis is almost powerlesBL 
Even the heroic decision to make antiseptic washings of the reojened 
abdominal cavity, and by subsequent drainage to secure the escape of 
the decomposing transudation, has never, in our experience, been able 
to prevent the fatal termination in diffuse processes.' 

We must confine ourselves almost entirely to symptomatic treatment. 
Koeberle' states that he has repeatedly relieved the vomiting and tym- 
panites by the application of the stomach pump. We treat the meteorism 
by means of a moist fixation bandage and an ice bag. If the tym))anit«B 
gives rise to severe dyspncDa, we may attempt to relieve the patient bj 
puncturing the intestines with fine oanuls. The puncture of the dis- 
tended intestines is directly indicated . when they have separated the ob- 
dominal wound, and the closure of the latter cannot be effected in any 
other way. 

The greatest benefit is derived from large doses of narcotics. They 
diminish the pain, relieve the restlessness of the patient, and are also the 
most effective repiedy against vomiting. In some cases, indeed, the com- 
plete quiet secured for the intestines and abdominal walls may prevent the 
further spread of deleterious masses within tiie abdominal cavity, and 
thus convert the process into a local one. In favorable cases, the processes 
of exudation and absorption maybe confined to a small, ciiei 



' Thiaagreea with the experience a! Schraeder, vide Deutsch. Med. Wsclic. Mar. 
, 1879. 

' Aii^liiv. de TocoioRie. Juillet, 1878. 
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portiou of the peritoneum.' Deleterious fluids are espocially apt to be 
encapsulated at an early period in the pelvic cavity. Even in such oasos 
high fever, vomiting, dry tongue, atid oven obtunded sensoriuni are 
uoticeable in the first few days. But the upper part of the abdomen 
remains soft and painless, and we are soon enabled to demonstrate an 
encapsulated, sero-blooiiy, purulent or ichorous esudation into Douglaa'B 
cavity. 

If left to themselves tlie larger intra-peritoneal exudations usually prove 
fatal from sepsis or subsequent rupture into the free peritoneal cavity. 
It is rare that spontnneoua perforation occurs early in a favorable direc- 
tion, for example, through the lower angle of the wound. The artificial 
evacuation of the exudation through the vagina should therefore bo per- 
formed, as soon as it is recognized with certainty. If the exudation 
extends to the abdominal walls or has perforated them apontaneonfily, the 
sac may, at the same time, bo cleaned out from above. Spencer Wells, 
Keith, Freund and others, have obtained very good results froni the 
opening of such encaiisulatcd intra-peritoneal exudations. 

A variety of circumscribed peritonitis, which is entirely distinct from 
that hitherto descrilMid, and wliich is chiefly characterizeii by its late oc- 
currence and chronic course, develops when imjjerfectly disinfected liga- 
ture material acts as the carrier of infection, and the stump of the i>edic1e 
furnishes the sole material for decomposition. It is probable that, in 
such coses, suppuration-producers alone come into play, and the symp- 
toma of primary sepsis are absent. There is no severe fever, or it does 
not set in until the end of the first week. In the second or third week 
we can demonstrate firm nodules of exudation in the vicinity of ligated 
portions of the omentum, loosened bands of adhesion or the ligated pedi- 
cle. After a remittent fever the encapsulated inflammatory products are 
often absorbed. In other cases an intra-peritoneal abscesB develops and 

' KuUenbach observedavery instructive case of vircumscnbeJperiUmilia around 
the abdominal wound, which terminated fatally on the 9th day. Beneath the ad- 
herent wound the diacolorecl peritoneal edpea liad separatBd. A loop of intv^tines 
was adherent to the vicinity of the wound by fibrinous exudation, The rest of 
the abdominiil cavity and tlie ligated ptirtioDB of both ovarian pedicles were en- 
tirely normal. The infection was unfortunately owin^ to tlie fact that the in- 
sufficiently disinlei-tpd assistant, to wliom Uie aniestUetio was intrusted, had held 
the sutures of tlie abdominal wound for some time, while tlie sponges wei^e being 
cbASfod, 
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rupturea. This generally oocurs in a favorable rtiroction est 
into adjaRGlit hollow viscera (InteBtinea, bladder, vagina), and vctv rai^^-Jj 
into the free abdominal cavity. The most frequent sites of perforati <jd 
are the rectum and abdominal wound. In addition to pus large shrt."<i!j 
[ of ligated parts of the tissues, together with the ligatures are not infre- 
quently diaeharged. 

Extensive venous thrombosis sometimeE occnre within the vesaelH at J 
the pedicle or other lignted portions of tiseues. This may bo prolongoi I 
into the veins of the pelvis and thighs, or along tlie spermatic veins into 
the vena cava. The separation of large plugs is followed not infrequently 
by fatal embolism of the pidmonary artery. If the thrombi are infected 
or soltened by an intra-peritoneal, purulent or icliorous focus, or by the 
gangrenous stump of the pedicle, unilateral or bilateral phlegmasia alba 
dolens or metastatic pyemia will develop. In feeble aiiusiuic individuals, 
marantic thromboses sometimes set in, particularly in the veina of the 
legs, -and cause protnicted convalescence, which is not free from danger, 
on account of the jwssibility of omboliani and other complications. 

Hypostatic pneumonia may develop under simitar conditions, and, in 
connection with other varieties, for example, embolic and " foreign body " 
pneumonia, form a constant and not unimportant percentage of the 
causes of death after ovariotomy. 

In a few ciifies death is the result of exliausting suppuration. Its 
sources consist of retained solid portions of the tumor, a large remnant of 

I the sac which has been stitched into the abdominal wound, large intra- 
peritoneal abscesses which have perforated externally, and extensive bed- 
sores. 
Intestinal occlusion plays an important part among the unfavorable 
events after ovai'iotomy. This may arise in various ways. It is some- 
timee the fault of the physician, who has included a loop of intestine in the 
sutures, or has drawn the intestine with the pedicle into the abdominal 
wound. Or torsion of free loops of intestines occurs. In Schinzinger's 
case, the torsion was produced by ])artial retraction Rnd shortening of the 
mesentery. But other causes are much more frequent. A loop of intes- 
tine' is constricted laterally by the tense, extra- peritoneal [ledicle, by a 
band of adhesion, which has been elongated, by an adherent j>ortion of 
: 



'Schroeder {Berl. Klin, Wsclir. 1879, I.) saw tlie rectum incarcei-atfid in front 
of the Bocro-ibac articulation by the pedicle which was adherent in lliat locality. 
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the omentTini, etc., and is finally rendered impermeable, or it is Sexeil 
!ind thus rendered impermeable by recent adhesions to the jvedicie, tlte 
abdominal walls, floor of tlie pelvis, the wall of an abscess or an abdominal 
organ (bladder, uterus). Fig. 1~5 illustrates a case of this kind, after 
Spencer Wells, A portion of the ileum immediately adjacent to the iloo- 
Cffical valve had coilo<i aronnd the stump of the pedicle. The obstruction 
arose from the slmrp flexion between the adherent and the free, very 
dilated portion of the small intestine. 
The two last-mentioned phenomena arc not infrequently asaociated. A 




portion of the intestine which is adherent in the pelvis is flexed, but at the 
same time other loops of intestines push their way behind the tense mesen- 
tery of the adherent portion of the intestine and are incarcerated. There 
are also trausitions between and combinations of torsion of the axis and 
angular flexion of the intestine. The free portion of the intestine im- 
mediately adjacent to the adherent jiart is not simply bent at an angle but 
is also more or lesia twisted on its axis. The unnivelling of the real con- 
dition of tilings may prove difficult even at the autopsy. 

Finally, openings in the omentum or mesentery which liavc been made 
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ftrtitioially, may een'e as opuninga for incarceration; this ia alsotraeol 
foramina wbicli form bcncatb a Fallopian tube fixed in the inguinal csn&l 
(Kaltenbach). In accordance with its varying mgdu of development the 
intestional occluaion may appear in the first few days after the operation 

I or not until after the lapse of weeks or montbs. Attention ia generally 
wiled to this condition by the taf.t that the passage of flatus is delayed 
beyond the 4th day. Nausea and vomiting gradually set in, and there 
no evacuations from the liowels. The diagnosis is difficult in thosu 
s which ore attended with fever and peritonitis, since the latter affec- 
tion is almost always accompanied by signs which are attributable U> 
impermeability of the intestines. The diagnosia is easiest when the signs 

■ of internal incarceration appear quite acutely and at first without fever, 

I after convalescence has purautHl a favorable course. 

As soon as the diagnosis is assured, the abdominal wound mu^t be 
reopened, the cause of the incarceration sought for, and, if possible, ro- 
moved. Tiie greatest chances of success are offered in simple torsion, 
incarceration by constricting bands, or flexions of the intestines by cir- 
cumscribed adhesions. On the other hand the outlook is very bad when 
extensive adhesions hiive formed after peritonitie, since tho sejiai-Bt^ su^ 
faces again become adherent, as a rule, and the old condition is restored. 
The results of operative interference seem to have been very unsatis- 
factory. Hegar succeeded in only two cases in permanently relieving 
intestinal occlusion. In the first it was produced by a constricting baml, 
in the second by a small adhesion of the intestine to the wall of a largs 
intra-peritoneal abscess, which was opened at tho same time. The first 
})atieiit died of pyjemia 10 days, the second one ti weeks after the opera- 
tion.' 

So much the more is it incumbent upon us to direct our attention to 
appropriate prophylaxis. Short pedicles or thoso which are adherent to 
the intestines may, under no conditions, be fastened outside of tho jwri- 
toneum. The precautions necessary in peritoneal toilette and the ap|ili- 
cation of the abilominat sutures have been previously discussed. Th« 

' It may be inBiitioned oa a curiosity that Jenks. in a case in which tlie patient 
presented signs of iiitL-stinnl stenosis from the ninth day aFter the operation, 
plttceil her on her head on the twenty -II ret day, and Uiat this was followed by ill* 
Builden eseai>e of an enormous amount of gas from tlie anus. — Jincr, /ottm. J 
Obat.. July, 1878. p. 513. 
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inclusion of the peritoiieiim in the sutures and the spreading out of the 
omtntnm behind the abdominal wound prevent adhesions of the intestines 
ill this iocality. The destruction or removal of the peritoneal endothelium 
by radiating lieat, gross mochanical injnry or the application of anti- 
septic fluids which are too concentrated must be avoided with the greatest 
care. The omentum must bo carefully examineil. Band-like adhesiona 
to the aUominal walla or jtelvio organs must be always separated, and 
window-like openings in the omentum must he relieved by removal of the 
part in question. 

In rare cases ovariotomy is followed by fiecat fistulsB. These may result 
from perforation above a steno^ed portion of the intestine long after the 
oix^ration, or from perforation of encapsulated exudations partly into the 
intestine, partly through the abdominal wound which has remained open, 
finally, fscal fistulre may also result from injury to the intestine in the 
application of the ubdoniina) sutures. In a case reported by Lyou the 
abdominal wound had closed incompletely; at its base was seen an adher- 
ent loop of intestine which contained several perforations as large as a 
pin's head, and through which fjeces and gas were discharged externally. 
Various therapeutic measures wore unsuccessful. Keith reports a case 
in which a pelvic exudation formed and ruptured, fii-st through the ab- 
dominal walls and later into the rectum, After a time jnis and fsecea 
were discharged through the external opening, but finally the latter closed 
spontaneously. Bryant observed in one case that the ligatures of the ped- 
icle (which had been tied with whip-cord and out short) were discharged at 
the end of several months through an artificial anus at the lower end of the 
abdominal wound. In Spencer Wells's case the pedicle, with its ligatures 
cut short, was replaced in the abdomen, but a ligature, which had been 
carried around a firm jwlhesion in the left iliac fossa, was drawn out of 
the lower angle of the abdominal wound. At first only a small amount 
of pua esca]>ed along this Hguture, but later it was distinctly mixed with 
fEcces, The patient died 'iO months after the operation. At the autopsy 
a pus cavity, which communicated on the one side with the rectum, on 
the other with a loop of intestine, was found between the sigmoid flexure, 
rectum, and left border of the uterus. Similar observations have been 
since reported by Atlee, Olshausen and A. Doran. 

It is only in exceptional cases that the perforation in the intestines is 
accessible, so that it can be closed by cauterization or suture. It the 
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I intestines were not alone perforated, but the lower part were at tne samu 
I time imperinealile on account of angular flexion, tlie attempt at direct 
L union would have to be precedwl by the operation for artificial anus or tV 
resection of the perforated portion. If the intestinal tistnla is situateii 
very deeply, if it opens by a long sinuons canal only after communicating 
with an intra-abdominal absccBS cavity, we should confine ourselves at first 
to thorough cleansing and to securing the free eacaiK of the secretion of 
the wound, since it is in these very cases tliat spontaneous recovery of the 

i fistula is sometimes observed (Keith, Atlee). 
Tetanus is a comparatively frequent cause of death. To the 31 cases 
collected by us in ISSI with the aid of Olshausen's tables must bo added 
2 which were reiwrted hy Oldiansen and Zweifet, and 1 by Malins. The 
Iftrge majority of the cases (37) occurred after extra- peritoneal treatment 
of the pedicle, and tetauua has become decidedly rarer since the extension 
of the intm-peritoneal method. The tetanus was formerly ascribed to the 
meulianical and traumatic influences sustained by the extra -peritoneal 
stumps in the clamp. It was supposed that incomplete or unequal com- 
pression produced permanent irritation of the nerves of the pedicle, ami 
might leaf! gradually to the development of centrally progressing nna- 
tomioal changes in the nerve tracts. This belief was strengthened by 
the fact that when tetanus occurred after intra- peritoneal treatment of 
the [«dicle certain unusual traumatic influences had been brought to bear 
Ul>ou the iTcdicle, for example, it had been grasiied temporarily by the 
clamp or encircled with the wire fcraseur. But it cannot be denied that 
the pedicle, which lias been fastened extra-peritoneal, is exposed to otlier 
(chiefly infectious) influences whicli start from the decomposing stumji 
and which are escaped, as a rule, after intra-peritoneal treatment The 
entire clinical history of tetanus corresponds most to an infectious or toxic 
process. This has become more and more probable since we have learned, 
through Maase, of the e.tistcnce of certain tetantzing ptomaines which 
may, perhaps, develop in the decomixising stump, and, on the other hand. 
since the exjieriments of Nicolaier have shown tliat tetanus may be pro- 
duced experimen billy by inoculation with certain bacilli-containing earth 
tests. 

The disease generally logins at the end of the first week and proves 
fatal within 3 or 3 days. But cases have been obser\-ed in which it did 
not begin until the I6th and ITth days and laste<l S to 9 days. Only one 
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case {S[>encer Wells) terniinuted in recovery, after the eiulermatic use of 
curare (gr. ^ and i applied to the wound of blisters and to the pedicle). 
Opium, cliloroform, chloral, curare, calabar, atropine, etc., proved en- 
tirely useless in all other cases. 



Prognosis of Ovariotouy. 

The prognosis of orariotomy depends, above all, ii(wu the thoroughness 
of our antiseptic measures. It is evident that these can be carried out 
much more easily and completely in hospitals, which are especially ar- 
ranged for laiarotomy, than in large liospitala which contain surgical and 
medical wanls with their manifold pathogenic varieties of funpi. But 
even in such hospitals very good reaulta may be obtained, if the instru- 
ments, assistants and nurses are kept separate, although this entttils a 
disprojiortionately greater amount of labor and the employment of the 
most effective disinfectants. 

The i»redorainant importance of thorough disinfection of persons, in- 
struments, etc., as compared with the danger of infection by atmospheric 
germs, is proven in a convincing manner by Schede'a experience in the 
Hamburg General Hospital. Under disinfection with carbolic acid the 
results of laparotomy were absolutely untavorahle, but immediately after 
the introduction of disinfection with corrosive sublimate a continuous 
series of 2o roeoveriea was obtained. Similar observations were ma<ie in 
Uiessen by Kaltenbnch, — among 21 laparotomies with carbolic acid dis- 
infection 2 deaths from sepsis, and 2 from simpicioua conditions, i. e. in 
addition to internal incarceration, one case presented adhesive peritonitis, 
the other a circumscribed deposit of pus. After the introduction of 
corrosive sublimate disinfection, 24 peritoneal operations (Oct., 1884, to 
Jnly, 1885), some of which were very complicated, ran a favorable course. 

The prognosis also appears to dejjend on the histological structure 
and anatomical relations of the tumor, and the course of the operation 
dependent on these factors. We have previously referred to the dangers 
entailed by a matignant, brittle tumor wall, and by tumor contents which 
are infectious or very susceptible of decomposition. 

The inability to diminish the fiiae of the tumor, extensive adhesions, 
unfavorable connection of the tumor with the pelvic organs entail more 
serious traunmtic influences: a larger incision, larger wound surface, 
greater loss of blood, injuries to adjacent parts. These factors also favor 
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le occurrence of sepais because complete chackiug of hemorrhftge become 
difficult, imd the prolongation of the operation uIbo increases the period 
during which the abilomiiial cavity is exposeJ to the possible influence of 
the ubiquitous atmospheric germa. The more complicuted the technique 
of the operation, the more numerous are the sourcea of error in the stricl 
execution of our antiseptic measures. A larger number of liandit Uka 
part in the manipulations; the sponges, Iiauds, and ^-iciiiltj of the field 
of operation are not as thoroughly clean at the end of such an operation 
as at the beginning. Finally a more intcnae degree of injury during the 
operation diminishes the power of resistance of the contused and torn 
tissues to external infectious germs, and the latter are, as it were, 
pressed e/i viaeiie into the tissues. We have previously shown that a 
prolonged operation also acts unfavorably in other ways, by the increased 
cooling of the parts, and hy tlie prolonged narcosis. 

From the great significance of the anatomical relation of the turner, 
and of the severity and duration of the operation trauma, the influence 
exerted upon the success of the ojierfttion by the skill of tlie ojieralor 
and the selection of the cases, follows as a matter of course. But we here 
desire to emphasiiie the fact that wo may go farther in the cautions 
selection of cases for operation than comports with the true intoreste of 
the patient, and that brilliant statistics sometimes depend chieOy on the 
exclusion of cases which are anatomically and technically complicated, 
and in which the indications for operative interference are often the most 
imi)emtivo. 

Finally, the general condition of the patient as regards health and vigor 
exerts great influence on the results of the operation. 

Complications, such as ansemia, diseases of the respiratory organs and 
kidneys, play a considerable part among tlie immediate and remote 
causes of death after ovariotomy. The patients either succumb directly 
to the results of such diseased conditions, or they die of shock, exhaustion, 
hypostatic pneumonia, thromboses and their sequelie,' in causal connection 
with such diseases. Adviincod age also exerts a had influence on the 

' TliruniVioseB of the veins of the iielvia and thighs are not inrrcquently present 
before the operation, and, therefoi*?, a fatal pulmonary embolism nia^ not be re- 
gnrded a priori as the result of the operation. Like Sohroeder and Dohm we 
liuvc observed fatal piilmonai-y embolism shortly bi'fore the day set tor theopera- 
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reanlts of operation by dimiiiiehing the power of reaistaiice of the 
patient. To this factor must be added the often more unfavorable iiisto- 
logical cliani(!ter of tlie tnmor and the more ostcnsive adhesions. The 
(jest reanlta are obtiiined in otlierwiae heulthj women between the ages of 
30 and 40 veitrs. 



Sl'bskquent Condition of the Patiknts afteu Ova 

The Bubseqiient condition of the ]atients after u succesaful ovariotomy 
is ol interest from several points of view, and has been followcil by various 
^uthora (Wells, Keith, Olsliausen) in a very satisfactory mtuiner. 

Unilateral ovariotomy does not impair the sexual functions. The 
^mtients may menstruate regularly, conceive and bear children. They 
may give birth to children of both eexoa, even to twins and triplets; ' nor 
does EcKuuI desire undergo any cliange. 

The effect of bilateral ovariotomy is the same as that of castration. In 
such cases we can liardly speak of a diminution of the susiia! and 
generative functions as the result of the operation, inasmuch as sterility 
has usually been jiroduced by tlie bilateral disease, and even if the disease 
is very Uttlo advanced on one side the occurrence of conception is nn- 
desirable on account of the tumor of the other side. 

The large majority of the patients remained perfectly healthy after the 
operation. Some died of acute or chronic intercurrent diseases of various 
kinds, which were in no wise connected with the previous affection. 

In some patients the second ovary was attacked later by the same 
benign disease and a second operation was thus rendered necessary. Com- 
paratively few new cases have liecn added to the fifteen collected by 
Olshausen, in which a second ovariotomy was performed ui>on the same 
patient. This may, perhaps, be attributed in part to greater caro in the 
examination of the second ovary. The first o])oration of this kind waa 
performed by Atlee in Philadelphia in 1861, 16 years after an oijeration 
by Clay. 

In the second operation the abdominal Incision is made parallel with 
and aljout 3 to 3 cm. distant from the previous cicatrix. This is not 
done so much on account of a suspicion of the firmness of the cicatrix 
but of possible adhesions of the omentum, intestines and pedicle along 



' One of Spencer Wells's patients gave birih. ai 
living male triplets. 
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270 GENKKAL AND OPERATIVE GTNECOLOOY. 1 

the [irevioiis incisioii, In a second opemtion Keith had to coutenil irith I 
a serious hemorrliago from tlie markedly dilated veBsels of the old pedicle, I 
whicli had iiiuiergono extni-jieritoneal treatment. I 

In rare cases a relapse of bt.-iiigti cystoma appeara to occur upon tlw ' 
Bide of the first operation. In one of Hegar'e cases, in wbichabeuigniffiT' 
lifenitiiig cyetoiita had been extirjwited, a second intra-ligainenUiry lumor^ 
of exactly tlie same histological character, developet] 2 years later upon th"'''^ 
same side and proved fatal from compression of the pelvic organs. 

A numljer of the patients have been attacked by cancer of the peri--^ 
toneum and pelvic viscera after the lapse of months or years. Such cosei, 
of which Olehausen bus collected quite a number, mnet generally be re- 
garded as local relapses, due to the retention of malignant tumor germs, 
which were not recognized during the operation. Circumscribed 
cancerons deposits in the walls of apimrently benign cystomata are apt to 
be overlooked even after microscopic examination. Furthermore, difliise 
peritoneal carcinosis may develop from small jiarticles of tumors or cell 
heaps which enter the peritoneal cavity during the operation or even 
previously from rupture, and are then carried farther by perietalsis. 

Similar metastases may also occur in more benign tumors, for example 
in myxoma of the ovary. Thus, two years after an ovariotomy, Olahausen 
found the abdomen filled with a gelatinous mass weighing 7 pounds, partly 
free, partly as an envelope over the intestines; it was traversed by thin 
membranes, which were lined with cylindrical epithelium. 

An annoying disturbance of the subsequent condition is sometimes 
produced by abdominal hernia, which protrudes in the cicatrix, particu- 
larly in the lower angle of the wound. 

This occurs much more frequently among the laboring classes than 
might be supposed from the scanty references to tbo subject in the litera- 
ture. We have seen it develop even when the cicatrix was short and 
firm, although we dismiss no patient without a well-fitting abdominal 
bandage. 

The hernia may terminate in complete eventration, if lxK.lily exertion 
is continued or if pregnancy occurs. Kaltenbach observed the entire 
uterus, at the Ttb month of pregnancy, l;'ing in the hernial sac. The 
integument was so remarkably thin and tense, that it contained iscbseraio 
tension ulcers. Reposition through the constricting opening in the recti 
was impossible, and sjiontaueous premature delivery occurred in the 38th 
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Week. Ill such Rises the sujierfliioua atteuuatud abdominal walls miiy In! 
resefited, jilter the suttiros have Iteeii introduced. Simon and Hegar 
have attempted reoentiy to relieve tUe heniia by operative means. 

The following is Simon's plan: After pushing back the liernia towards 
the abdominal cavity the atljacent edgoa of the inverted abdominul walls 
are denuded over a strip 2 cm. in width and us deep down as the lower 
layers of the subcntaueoua cellular tissue, and then stitched together. 
Tbe denuded strips come in contact above and below (Fig. 126, a) at an 
^^iite angle. The interna! posterior edges of the cutis are firat united by 
enperlicial snturea, which are tied in the direction towards the abdominal 

^^TRlty. The involuted sac of the cutis is closed in this way, and it is 
then merely noccsaiiry to unite the ailjacent freshened surfaces by a series of 
deep and sujierflcial sutures (Fig, 126, ft). In order to convey the secretion 
ol the wound and skin from the cavity situated behind the closed wound, 
B small drainage tube is inserted in the lower angle of the wound 
(Uadlich). In two cases treated in this manner Simon obtained perfectly 
Ktiafactory results, in one csbo after the first, in the other after the fourth 
operation. 

In 18T9 Hegar adopted a similar plan. He gave to the denuded surface 
the shape of a horseshoe, which was open towards the umbilicus. But 
only a few bridging cicatricial bands were preserved, and the patient 
passed out of observutiou. 
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: Vagina, 



The first eystemntic o])eration of this kind was made in 1871) by 
Gitilliinl Thomiw, after In- had performed it eight limes upon the cadnver. 
A tumor of the size of a large apple luy movable iii Douglas's cid-de-xae, 
and had given rise to pain and symptoms of compresBion. The foniii 
was seized with a hook, in the knee-elbow position, and, after the intro- 
duction of a valvular speculum, was I'ut, together with the i<eritoni'Uiii, 
with a pair of scissors. A bougie had been introduced into the rectum. 
The patient was then placed in dorsal decubitus, the small tumor, which 
was felt above the incision, was puuctured, and drawn into the vagina. 

The pedicle was then ligate<l in two halves, in lateral decubitus, and 
re])Iaced and the vaginal wound was closed with silver sutnres. The 
opci-ution was finished in 35 minutes, and the patient recovered, aft«r 
suffering from parametritis of the right aide. In another case Thomas 
was unable to remove the ovary, which was slightly enlarged, througli 
vagina. The rectum was injured and it finally became necessary to 
perform laparotomy. The patient died on the 3rtl day. 

Gilmore succeBafully extirjiated a tumor as large as an orange; the 
ligated pedicle was stitched into the wall of the vagina with three sutures. 
, Davis even succeeded in removing through the vagina a tumor which 
reighed 'i pounds. Ulie incision in the posterior vaginal wall was 4 incheft 
ang; it was necessary to separate, with tlie hand, a few anterior and 
posterior adhesions. 

In Clifton Wing's case the diagnosis between htematoeele and ovariiui 

tumor was doulitful. The tumor,, which Imd a broad insertion, waa 

peeled out of the broad ligament and no ligature was applied. It wai 

I uecessary to replace prolapsed loops of intestines. Sutures of the vngiiuil 

Vound; drainage by the ititroduction of a catheter. Recovery. 

Goodell Buccossfully extirpated, after puncture with aspiration, a 
I suppurating tumor which contained -1 litres. Baker extirpated a sup- 
purating dermoid cyst; the patient died. 

The greatest number of vaginal operations have been performed by 

Bailey, not for the removal of tumors, but for the purpose of castmtion. 

Ovariotomy through the vagina (wssesses no future. The disadvantuges 

of the method consist of the poor view that can be obtained of tlie field of 

Operation, and of the great danger of injury to other jiarts (rectum, small 
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*-» 'testinea, etc.) Conijilete biemostasis is impossiblp, if it lius bwii m>ces- 
^^ly to scpnrato adliesionB or if ves§el8 have been torn. Moreover, the 
^^ssritoneal woaiid is especially apt to bo infected through the vagiiiii. 

The operation can uot be performed at iiU in the case of kivgv tumors 
^^ hich project into the abdominal cavity, or small ones wliJch posaeas broiid 
Efc.:>id firm conncctiona with the pelvic organs. 

The method is only practicable with technical exactness when the 
"fc-Timors are small and freely movable in the pelvis, and such tumors can 
*%je extirpated at ieiist tts well through the abdomen. The only advan- 
"ftagea of the method, the opening of the abdominal cavity at its lowest 
'point and over a small area, and the inhict condition of the abdominal 
'walls (no hernia), do not furnish a sufficient equivalent for the other dan- 
gers in ordinary cases. 

Vaginal ovariotomy is decidedly justified and indeed demanded by the 
topographical conditions in those rare cases in which the cystic ovary is 
situated within a vagiual pi'oiapso in front of the external genitalia. 
Olshansen observeil a. jiosterior vj^inal cyatovariocele of this kind, lint 
merely treated it by palliative puncture. The first {but previously un- 
intended) vaginal ovariotomy in a case of this kind was performed in W>7 
by Atlee. He sncceesfuily extirpatttd a eyat, which lay between the 
bladder and uterus, and had pressed both organs out of the pelvis. 

PCSCTCBB OF OVARUS Cysts, 

Puncture of ovarian cysts is y^rformed as a radical or palliative curative 
method, and also fur diagnostic purposes. 

In proliferating cystoma a radical cure by puncture can only l>e effcott'd 
when the tumors have assumed the characteristics of simple ret«ntion 
cysts, after the destruction of their secreting epithelial lining. 

At the present day it is generally employed as a mere pnlliativo 
remetly in those coses in which the patients cannot make up their minds 
to permit ovariotomy or the physician considers the chances of t)ie oi)era- 
tion to be too unfiivorable. Puncture often enniiles us to gain time^ 
Thus, unilocular cysts or tumors with a predominant main cyst are pnnt^ 
tared when the cnmplication with pregnancy is present. 'ITiia relieves 
the ejrmptoms of the pntient. prevents the danger of rupture, and enables 
aa to delay ovariotomy until a more convenient time, iipoacer Wells has 
I Vol. L— 18 
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collected numerous favorable casee of punctuio during pregnaney, in < 
some of wliicli pmicturo was performed repeatedly. 

It may also be luJvisable to precede extirpation of very largo tumors by 
a prelimtoary puncture. The lunge, Jotefitines and kidtieya are thUB 
relieved, dropBical swellings removed, and the general condition improred. 

If tlie question is merely one of pallbtive relief we should not hurry 
the first puncture, inasmuch as the sac soon refills, and the atrengtii of 
the patient is then rapidly exliaiifltotl by the enormous losaea of albumen. 
Gaees like that of Martinoau, who prolonged the patieuf s life 2b years 
by means of 80 punctures, or tliat of Moreau, who punctured 38 times in 
28 years, are very exceptionid. It is best lo delay palliative puncture 
until the tumor has produced marked symptoms of compression of the 
theracic and abdominal organs or its rapid growth threatens rapture. 
In eiceptional cases puncture may bo indicated when the cyst is com- 
paratively small but is wedged in the pelvis and produces symptoms of 
incarceration, or violent, neuralgic complainta from pressure on adjacent 
organs, or when it obstructs the passage during delivery. 

It has also been employed extensively for diagnostic purposes, 
for example, in the differential diagnosis of ovarian cysts and cyetic 
formiitions in other organs (hydro- nephrosis, echinococcus sacs, fibi-o-cystic 
tumors of the uterus), or in distingu ishing the individual forms of ovarian 
tumors or their complications {malignant tumors, hemorrhages into the 
cyst). Puncture was also employed formerly to obtain accurate informa- 
tion concerning adhesions and lo distinguish simple impaction in the 
pelvis from broad connections of the tumor. 

Piiignostic puncture has lost much of its former value since our otlier 
diagnostic aids have been improved so considenibly. and since almost all 
those forms of disease, upon whose exclusion so much weight was formerly 
attached, are now treated by oper.ition. 

Puncture may be performed tlirough the abilominal walla, vagina or 
rectum. 

Inxtrvments. — The simple trocars, composed of canula and stylet, which 
were formerly employed, liave been almost entirely replaced by Thompson's 
instrument. This is more convenient in every respect and guards more 
securely against the entrance of air. The construction of this instrument 
is readily understood from the accompanying cut (Fig. \.'i~). Upon turn- 
ing the screw x the stylet may be entirely removed. At y is inserted, at 
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mgle, ii met-allic tube connected witli a rubber tul)c. The e 
ehonld bo fitted so aiicuratoly that, when hibricated, it is nir-tiglit ir 
oanulft. In order to be perfectly sure that air cannot enter 
by aspiration, the rubber tube is filled, from the tip of the 
cnnu)a, with water, and, when the stylet is pushed liome, this 
cannot escape. If the iustrtimeut Is then puehed into a cyet 
and the stylet is withdrawn, the escaping contents will meet 
the water in the dependent tube and will flow out like a 
siphon. As a further precaution the outer end of the tube 
may be kept under water or connected with a funnel appara- 
tus, wliose elevation to the level of the fluid is a sure pre- 
ventire of the entrance of air. It the puncture is made for 
the purpose of evacuation the dliuneter of the caunla should 
bo 4 to S mm. according to the consistence of the fluid; if 
the abdominal walls are very thick or the cyat is deeply sit- 
uated, care should be taken that the part of the canulti 
which is sitnatod in front of the nihber tube is sufficiently 
long. An exploratory trocar or Dieulafoy's apparatus is 
euttloyed for diagnostic; puncture. 

^^H PCSCTURK TIIKOITGII TlIK AllDOMISAL WaLLS. 



J*W*lViow.— When Thompson's trocar is employed the patient aBsnmos n 
comfortable dorsal decubitus. In using the earlier trocars, in which the 
evacuation of the cyst was not the result of a sjiilion action, but of the 
weight of the column of fluid above the tip of the trocar, of intra-alxlominal 
preesure and partly of external compression, it was necessary to open the 
cyat at the most de|>endent )>ortion. The patient was therefore seated 
upright, or midway between the sitting and recumbent positions, or she 
was placed at the edge of the bed and a little on one side. 

Setertion of the Site of /"«»(-/« re.— Large unilocular cysts or pre- 
dominant main cysts are beet opened in the Hueu alba, and at a snfflciont 
distance from the symphysis, because large vessels arc less apt to be 
wounded id this locality. In multilocular and partly solid tumors, after 
carrfii] determination of the boundaries by palpation and percussion, that 
spot is selected at which the largest cavity which is filled with fluid is 
closely applied to the anterior abdominal wall. I^ai^e visible cutaneona 
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. veins, and tliose regions in which arteries may be wooniiod, ure avoii 
vuluttble hints in this matter ure iiffordetl by ansoultatiou. The iufcrioc 
Cjiigaetric artery is avoided most certainly if the puncture is made in th*.; 
middle of a line drawn between the umbilicus and the anterior supeiioT 
spinous prtxiesB of the ilium. In repetition of the puncture the preriouB 
site or its vicinity is selected. 

Mode uf per/omiing Puncfure.—BeioTo puncture the bladder 
emptied with the catheter. We must also convince ourselves by 
percussion and palpation that there are no loops of hitestines situatud ii 
front of the cyst. The trocar is applied at right angles to the oirefi 
disinfected site of puncture and is push«d in quickly. The stylet is 
drawn as soon as the cessation of resistance shows that the interior of A 
cyst lias been reached. Quite a considerable amount of force is rmjuirod 
to ponotratu a thick abiiominal wall. The tough cutis often sinks dt.'ep in 
before the stylet of the trocar before it suddenly yields, and in this way 
thin walled tumor may be ruptured, even in a situation other thai) 
directly perforated. Hence it is advisable, particularly when u larj 
trocar is used, to make an incision into the cutis at the site of entrance. 

During the eracuution of the fluid contents an assistant presses 
hands lightly against the abdomen in order to prevent the canula from 
slipping out of the diminishing cyst and to avoid excessive diminution 
of the hitra-abdominal pressure during coughing spells or deep inspira- 
tions. But when the syphon action of Thompson's trocar is brought iat 
play it is unnecessary to aid the escape of the fluid by compression of t1 
abdomen by means of crosse4l bandages, etc. If the escape of i 
contents ceases on account ot its tough consistence, a syringe may 
connected with the rubber tube and suction exerted. If the cana: 
benomi's plumed with clots, it may be made permeable by pushing ii: 
Btylet. If the first puncture effects insufficient diminution in the ta; 
a multilocular cyst, it must be repented in another place, or the stylet a 
pushed through the same opening in another direction and into sn ad- 
jacent cystic cavity. The flow sometimes ceases because the trocar 
penetrated too deeply, and the canula does not enter a cavity of fiuid nal 
it is partly withdrawn. 

The rnle obtains that the evacuation should not be performed 
rapidly, in order tliat the pressure ou the previously compremed 
dominol vesaela should not be removed too suddenly. The tn 
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formerly ilsod were tlierelore provided with atoji-cocka, in order to bo ablefl 
to interrupt the flow from time to time. In ueing Thomiwon'a trocar,! 
the stylet is merely pushed a littto forwards, and the rubber tube ia com-l 
pressed, or ita terminal portion, which ia connected with a funnel, is raised. ■ 

In witbdniwing the trocar the integument and cyst wail are graspedfl 
between the index finger and thumb, thu canula being withdmwn betweeitfl 
tlieni with a. slight rotatory movement. ■ 

The openuig must be accurately closed in order to prevent the subBe^a 
qnent trickling of blood, cyst contonts or asnitio fluid. For this pnrpoa^l 
a stout needle is passed transversely below the bottom of the openingS 
through the entire thickness of the ahdomimil wall, and ia then sui>V 
rounded with a few turns of thread. The needle must be inserted tol 
such a dejith, because the bleeding vessel may be situated immediiitely« 
over the peritoneum. Spencer Wells reports a case of fatitl homorrhagflfl 
from a varicosB vein, which [tassed directly ti-om the umbilicus to the liver ■ 
(latent umbilical vein). Smaller openings, which liave been produced! 
by an exploring trocar, are covered with a small wad of antiseptic cotton I 
or are dusted with iodoform. I 

. Punctitre through the Vagina was first performwl in 177ri by Calliaen. I 
It is feasible iu cystomata which are situated entirely or in great [jart ia ! 
the pelvis and forcihly depress Douglas's cul-de-snr. In small cysta, I 
which are impacteil in the [wlvis, vaginal puncture is the only practicable! 
form. It is not well adaj)te<) for large mnltilocular tamors, whose largeffl 
<»ivities are directed mainly towards the abdominal cavity. ThompsonVl 
trocar must be somewhat modified for vaginal puncture, the anterior port! 
of the canula being elongated, and the part which carries the rubher tnlie.l 
being given off at an acute instead of a right angle. ■ 

If the end of the tube, which is filled with water, is connected with a I 
glass funnel, the evacuation of the fluid may be readily combined with | 
medicated irrigation of the cyst. Nceggorath employs long aspirator 
needles in vaginal puncture. Curved instruments are not necessary. If 
the cyst ia situated very high, the patient is placed in the breech-dorsal 
position, and straight instruments will then Bulfii^i'. The perforation is 
ma*le in the median line of the jwsterior fornix into the most tense 
portijn of the cyst. In this way the ureters and large vessels are most 
surely avoided. An assistant, with both hands mion the abdominal walls, 
presses the cyst deep into the pelvis, by which means it is steadied and 
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rendered more tonee. Tlio trocMir is [jusbeil m under tlie guiiUiice of t 
fingers of the left liaiid. Exposure with a speculum is nol wlTisuble, ^*"* 
tile tension of the vagiim will iiiti'rfpre with our olwervatioii of tli»-^* 
boundaries of the fluctimtiiig tumor and thus iucreose tho diBBciilty o-^*^ 
determining the direction of the puncture. _ ; 

Very complete evacuation nmy be effected by vaginal puncture. It i^* 
said that a radical cure has boon repeatedly procnred by this plan alune 
(Nreggerath) or in combination with other mtithotiK. On ihc other hjmii 
it may jirovo dangerous on account of injury to the rectnni or bladtl*^ 
or tlio entrance of air, if the previoufily mentioned precautions a 
, carried out. 

pHnctiire ihrongh Hie Rfetum requires the same anutomical conditions 
as vaginal )>uncture. But it presents no advantages even when the cyet 
is adherent to the rectum, inasmuch as ixKiX masses or gns are very apt 
to enter the cyst and to give rise to acute gangrene. Keetal puncture 
was regarded as advantageous, because the fluid escaping from the cyst is 
retaiuwl, like a watery stool, by the epliinctera instead of trickling con: 
tinuously as after vaginal puncture 

The patient should stay in bed for some days after the puncture. 
abdomen ia reiiderwi immobile and compressed by a cottou batting dresa- 
iug. If this precaution is neglected, the sudden diminution of pressure 
in the abdominal cavity may lead to hemorrhages into the cysts or to 
enormous aMominal plethora and secondarily to cerebral aiiaim 
Profuse syncope and even sudden death have been observed as the resnd 
of this condition. Hut this occurred almost always in those cases alone B 
which puncture had been performed in the sitting jxisition, and the flnj 
was evacuated very rapidly through a wide trocar. 

Very firm compression of the abdomen also prevents in a measure the 
rapid reaccumulation of lluid in the cysts. Baker Brown formerly de- 
sired to raise puncture with subsequent cotnpression, and combined with 
the administration of diuretics and mercurials, to the dignity of a radica 
cure, and claims to have had II successful results by this plan. Unda 
certain circumstances the uterus may assume the role of the subsequut 
CompreBsion. Spencer Wells reports a case lu which he ruptured the 
on the day before the patient's marriage; she became pregnant at once ai 
the cyst did not refill. 

Among unfortunate accidents after puncture we nmy iiiL'ntion the ft 
lowing, in addition U> those previously described: 
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1. ^(WKWr/id^M,— Apart from larger vessels in the abdomiiiftl walla 
"tiose situated in mlhererit portions of tliu omentum (Peaslee) or in the 
<3yst wall itself may be injiireil. Fatal hemorrluigea, from perforation of 
*lie inferior epigastric artery, have been reported by Richter, Bruning- 
Xiausen, Elirlich and others. 1( the injured vessels are situated in the ! 
mbdominal walla or the cyat wall, they are uaimlly compressed ao long as 
the cantila is in sifii, and the hemorrhage occurs extenuilly or internally 
after the witlidraival of the instrument. If brittle, vascular, papillary 
proliferations within the cyst are injured, the blood escai^es at once with 
the evacuated Suid, Even as many as 5 or 6 pounds of blood have been 
found extravasated into the interior of the eyst or the peritoneal cavity, 
AcupresBure is only effective in liemorrliagcs from the abdominal walls, 
when these can bu completely elevated into a fold. If the bleeding point 
is situated more deeply, it is reached with difficulty by acupresNure, and 
large vessels are Apt to bo again perforated in this way. As soon as the 
signs of internal hemorrhage become decided, an incision must be nia<le, 
therefore, through the abdominal walls, setirch made tor the bleeding 
vessels, and, if necessary, ovariotomy performed forthwith, 

3, Injuries ofotlier Parts.— 'Dm bladder and rectum arc especially apt 
to be injured in vaginal puncture in oonaequonce of a wrong direction of 
the perforation. The bladder, which has been drawn upwarda, or a loop 
of intestine situated in front of the tumor, may also be perforated through 
the abdominal walls. Even the elevated uterus may be endangered. 
These accidents may almost always be avoided, at least in simple cystoraata, 
by the previous introiluction of the catheter and sound, and by careful 
palpation and percussion. On the other hand, we observed, in an 
autopsy, double perforation of the intestine which was aarrotinded on all 
, sides by a malignant tumor. This patient did not succumb directly to 
the injury, but to inanition. 

3. Suppuration or gangrene of the cj-st may result from the use of 
unclean inatrnments, entrance of air, or insufficient disinfection of the 
site of jierforation. This is followed either by an adhesive, encapsulating 
peritonitia or by a diffuse peritonitis, if infectious contents of the tumor 
enter the abdominal cavity in large amounts. 

4. The escape of tumor contents from the point of perforation also 
involves danger in another direction, iimsmuch as it may give rise to the 
implantation of tumor germa in the abdominal cavity, to the formation 
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of mehiatftses. Tliia occurs not atone in nmligriant tumors but also id 
papillary and myxomatoue cyatomatH. 

The immeiliato danger of puncture' has become very alight since ilii' 
introduction of anttBt'ptiB and proper instruments, and the restric^on 
of the operation to suitable cases of unilocular eyats or preilnniiiiaut main 
cysts. Nevertlielesa puncture should ho restricted as ninch us iwssilile, 
hecauee it may interfere with the result of a subsequent ovariotoniT. 
This is leas tlie result of the production of udhoaIon)>, which often remain 
absent after numerous pnnctures, than of the introduction of infectiou) 
germs within the tumor, which often occurs despite every precaution, cr 
the iliasemi nation of tumor germs in tlie abdominal cavity. 

The first puncture is generally regarded as much more dangerous than 
subsequent ones. This depends simply on the fact that the puncture ol 
some tumors is a dangerous operation. The danger then appears st tin' 
first puncture and the operation la not repeated. This' category inolmlis 
cystomatit with vascular, papillary ])roliferationa on the inner surfac"- 
cystomata with purulent, hemorrhagic or very tough contents, am' 
dermoid cysts. Cyata with clear auroua contents, especially when tli^!' 
are adherent to the abdominal walls, may be punctured indefinitely ffitli- 
out the production of bad results. For eiaraple, llamsbotham punctar-d 
H patient 120 times in 8 years, Bamberger 3£3 times in the same |ioriod. 
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AS Cysts. 
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Since a radical cure is so rarely produced by simple puncture, 
attempt waa made to prevent reaccumulation of the fluid by keeping the 
cyat x>crmanently open towards tlio outside, or by combining puncture 
with the injection of irritant fluids. 

I. The term drainage may be applied to the former method. The eac is 
to bo made to shrivel by means of suppuration. The cyst was kept open: 

1. By incision and stitching of the sac into the wound. 

■ The danger was formerly much gre.itei', because unclean and improper tnstlii- 
menl-s were used, and all gvarian tumoi's were punctured iDdiscriniinotely. But 
n the danger was not asgreatuswaschdmedliy those who were endeavor- 
ing to justify ovariotomy. For example, Hock had calculated, from acollcetion ot 
1, that 17 per cent, died a few days or liours afler puncture, and a further 
19 per cent, before tlie end of the fli-st sm months. 
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^^^K By tlie ijfrm 111 lent insortion of caimlie. The dminage may be made 
tlitougli tlic iilxlomiiial wulls or vitgliui, or through both regions. 

Pniiimgc through the sbilominal walls is oikly practicabto in thosi> 
cystomabi whose larger 8ei;meiit is upiilieil to the ahilominal wall. The 
danger of the operation is in direct projiortion to the size of tho sac. Tiie 
majority of the |>alienL9 diet] in a f(^w days from extensive gangrene, 
which conid not be kept within bounds by antiseptic washings, or tliey 
died later from exhunst Ing suppuration. The danger was especially great 
in those cases in which the entrance of decomposing tumor contents 
into the alxloniiiial cavity was not prevented by the adliesioiis which wore 
present or by the mode of operation. In tho most favorable event re- 
covery occurred utter a sickness lasting months and years, with all the 
intercurrent dangers which may develop in incomplete ovariotomy and 
which have been previously mentioned. Almost idl of those who recovered 
Buffered for years from suppurating (istulK and were by no means assured 
itgntnst rela|)ses. For example, Thornton reported for the London Medical 
Society (Jan. l^th, 1879) three cases of ovariotomy which he had |ier- 
formed ufion the patients 4, 3^ and 1 1 years ufter they had been regarded 
at cured by incision and drainage. All of the {latiente recovered, although 
strong adhesions were present. 

Drainage through the abdominal walls as a primary method possesses 
merely an historical interest; we have previously stated tliat it nmy bo 
Tiaed, in ca»e of necessity, in incomplete ovariotomy. 

IneUion of tin r>/»t throuijh liie nbdominal wall was Erst employed by 
Le Dran in 1737, and a few eucci'ssful cases have been reported until 
recent times, particularly in suppurating tumors, which were adherent 
on all sides. 

The permanent iiitrndurtiott of canulm has been used much more ex- 
tensively. Successful results have tjeen obtained In this way by Ollenroth, 
I'agenBlocher and Dt«pri^s. Jobert has modllied this plan, inasmnch as 
ho kept the canula i» siV« only for a few hours after puncture, until the 
cyst contents bad entirely escaped. 

In order to avoid the entrance of decomposed tumor contents into the 
nlidominal cavity, the attempt was made to produce adhesions by the 
applioaUon of caustics, or by imahing needles into the cysts, or to press the 
cyst against tho abdominal waits by meitns of trocars.which, after perfora- 
tion, permitted the escujie of spring blades. 






For the snke of completeness we nmy also mention tlmt the opening 
the cyEts witli cliloride of ziuc paste or the actual cautery has also 
recommended and carried out. 

Vaginal draiua^ possesst-s a somewhat greator rulue. 

In 1841 Schwabe first obtained a successful result from the introduction 
of canulce though the vagina. Later Kiwiscli and then Scanaoni became 
ardent advocates of vaginal drainage. Kiwisch first pnnctured, then 
enlarged the trocar wound with the knife, and then introduced, for sevemi 
weeks, a tin tube through which several injections of lukewarm water were 
mikde daily. 

Scanzoni allowed the silver tube of tiie trocar to remain in situ in order 
to prevent premature closare of the wound and to secure the free escape 
of the accnmidated fluid. Among 23 cases treated in this way Tioleni 
inflammation of the cyst wall occurred fi times, but these very cases were 
among the successful ones. In 5 cases the fluid soon reaccumulatcd; 
4 passed out of observation; in 14 cases nidical recovery is said to have 
occurred, some of them being kept under observation for 20 years. 
Scanzoni employed this method in unilocular cysts alone, 

Nocggerath has recently performed vaginal ovariocentesis Buccesefiilly 
in cases of large cysts. lie exposes the posterior fornix with Siras's 
8i)eculum, and cuts directly through the vagina and peritoneum down to 
the cyst. Then the cyst is punctured, this opening is enlarged, and tbu 
cyst wall stitched to the vagina. 

When proper cases were selected the results of vaginal drainage 
much better than those of abdominal drain^o. Vaginal drainage 
employed especially in those cases in which the conditions were exception- 
ally favorable to this procedure, while the technical difficulties and 
dangers of ovariotomy appeared unusually great. For example, in small 
intra-ligamontary tumors or those which were firmly adherent to the floor 
of Douglas's sac, and in which interference became necessary on account 
of symptoms of compression of the pelvic organs or suppumtion of the 
tumor. Incision of the tumor at its lowest part then assured complete 
evacuation, and, at the same time, the entrance of the cyst contents into 
the abdominal cavity was prevented by the existing adiiesions. In a 
case in which the existence of adhesions could not be ascertained with 
cerUiinty, Hegar produced adhesion of the sac by the application 
chloride of zinc paste to the posterior fornix. 
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^Cd addition to the small dinK'iisiniis of the cyst a tliin, rctractilt; condi- 
*^^"»i ot its walls is ulso important as rugar \b the success of the operation. 
***- thick-n-alled cysts the siippitmtion w»a upt to bccomo oKliausting on 
^<5<K)mit of its long dnnitioii, or the excessiya growth of granulations upon 
^^c wall of the tumor gave rise to retention of secretion with all its oon- 
s^uencea. 

During the after-treatment the opened sac was waslied out antiseptically 
ftnd the free cecspe of secretion secured. For this ]iur|iose the vaginal 
vonnd, which exhibited a great tendeney to premature narrowing, was 
oocaaonally dilated cither with a blunt instrument or the knife. Large 
m&Bses of granulations were also removed occaslonuily from the interior 
of the siu^ by means of ii curette. 

Small tumors which were firmly adherent to the [Kilvic oi-gims and a 
segment of whose walls was, at the same time, firmly applie<l to the 
abdominal walls, were formerly drained al>ove and below. 

Recamior adopted this method as early as 18:)0, tiio abdominal walls 
being first imnetured, and then the canula jiushed towards the bottom of 
the cyst in the recto-uterine fossa, and the trocar, controlled through the 
T^ina, again pusbett through in this locality. Dclore has recently re- 
commended this procedure in combination with previous cauteriaation of 
the abdominal walls and vagina. Double drainage through thu abdominal 
walls and vagina formerly possesseil a certain amount of value in sup- 
purating cysts, especially if rupture through the abdominal walls was 
impending or had occurred. It was repeatedly employed in the Freiburg 
clinic with relatively good results in suppurating dermoid cysts. Hub 
the healing process is no protracted ' in all methods of drainage, and is 
threatened by so many complications, that we would hardly decide upon 
eueb a plan at the present time, es)>ccially as relapses clue to the further 
growth of small cystic cavities inside of the wall of the tumor are by no 
means excluded. 

II. Iodine injections were recommended l>y Veliwau in 18-13. after such 
good results had been obtained by the corresj^nding treatment of hy- 
drocele. They were first tested, on an extensive scale, by lioinet. 

Among his first 100 cases, 63 are claimei to liavo been cured, in 3>» the 
injection waa unsuccessful (lli fatal cases). In 1851) Velpcau made a 

' DesprvB mentions cusi^ in which Rtttul^ persistMl fur llveiiiiil a^ven years, and 
^fauuF were flUed by mosses of granulation us hii-g-e lis a child's head. 
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report on 1 10 cases treatwl by injection of iodine, of wluch 04 were cnral, 
36 wurc not mude worse, and 10 died. In SO ot)ier fntal rases the canulii 
had been retained and the it&sea were therefore not included Hniong those 
of simple injection of ioiline. Simgison oluime to have cured u third el 
his 40 to 50 casea, Sclmh cured 4 cases out of 10. On tlie other hsml 
West obtained only one iwrmaneut recoTery among 8 coses; in 3 patienW 
relapnes occurred at the em! of Ij and 2 years. Among H operations 
made by Simon and Ortli only one terminated in recovery, one patient 
died 80011 after the opemtion, five died Bubsequentlv frorn munisimiB. 
Veit obtained 3 permanent recoveries, among 10 cases; two patients disd, 
one of peritonitis, the other of iodine ]K)i8oning. 

The results claimed by Boinet, Volpeau, Simpson and Schuh ut 
entirely illusory. The majority of the patients werL* operated upon in 
hospitals and they were subKemiently lost from obseriTition. They *m* 
reported as cured if they did not die soon after the operation, or if lit 
their dismissal no signs of reacciimulation of fluid wcrt> jiri-sent. TIil' 
experience of those physicians who, favoreii by local conditions, «*« 
able to ascertain the eubserjuent condition of their ])atieiit... shows thai 
sooner or later relapses almost always develop. 

Wlien contrasted with the scanty snccesses the danger of iodine in- 
jections is verj- considerable. Tiie iodine often produces a violent infliuii- 
mation of the cyst. On account of the slipping of the cauula from the 
cyst wall and subsequent trickling from the site of puncture the iiijcctrf 
fluid may enter the abdominal cavity and give rise to diffuse pcritonilii 
Erosion of the cyst wall by the iodine solution and subsequent rupture 
have also been observed. In addition there is the danger of lodini; 
poisoning, which may prove fatal in a few hours after aymptoms «' 
collapse (especially when watery sohltions have been used). Oravr 
alcohol poisoning and un consciousness of several days duration have been 
observed after the use of alcoholic solutions. In other cases the injectit™ 
was followed in j to 2 hours by a chill, the patient became cold, lli« 
pulse small and frequent. At the same time appeared terrible vesical 
tenesmus whicii lasted for hours, with scanty secretion, nausea, romil- 
ing, iodine taste in the mouth, iodine odor in the expiretl air, and 
xanthopsia. The excretion of iodine in the urine could often lie demon- 
Htrated chemically for wt^ks. Death sometimes occurreil as late as 8 or 
lU days after the i>eginning of these symptoms. 
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I A Tery serious objection to the mjwtioii of iodine is the fact that gooil 

I '"Wnlts can only be hoped for in unilocular cystB. Cases are said to iuivo 

'•eea obson'ed in wliich it was followed by the separation of a serioH of 

I " Jaught«r cysts" from tlio inner surface of the main cyat. Indeed, cn- 

CAasi&stio adrocatee of iodine injections even ho))ed ttiut repeated injec- 

liotisiiito different cysts would jiroduce absorption and shrinking oE tbo 

/■amition walls of mnltilocular cysla. But eveu Boinet luis recently re- 

"-*-"icted ioilino injections to unilocular cysts with serous and puruleut 

***»itents, and, siuce then claims to have secured recovery in !H) jrer cent. 

*^ the cases. Recovery after iodine injection is not always tlio result of 

.***»ple shrinking but often of suppuration of the cysts with all its dangers. 

l-*^lie subsequent employment of drainage was therefore often rendered 

**ece8Bary, In the majority of cases which were reported aa cured, it is 

X*rol<able tlmt the secretion of the cyat wall w:is merely diminished or 

nlwlished for a time. There was, perhaps, a slower reaccumulatinu nf 

fluid or tlie tumor remained stationary for a long time. 

Injections of io<1ino are extremely uncertain in their effects, only avail- 
able in the most favorable cases, and in these ai-e more dangerous tlian 
ovariotomy. Hence they liave been entirely abandoned as a rad ical method. 
At the present time lUey are only employed iu combination with vaginal 
draiiiKge. The injection is miule by means of a funnel apparatus, whose 
rubber tube is connected with a Thompson trocar, or, after the cyst is 
Opened by other means, with a simple glass tube. The pressure may be 
regulated by raising or lowering the funnel and the concentration of the 
injection fluid may be regulated by the subsequent iutroduction of an 
iodine solution. 

Injections of other iriitant solutions, such aa sulphate of zinc, nitrate 
of silver, Jiq. ferri seBqui-chloriil, and alcohol, have beeen made much less 
frequently, and the results liave been even more unfavorabio than those 
of io<line injections. 

HI. Methoda ivhiih purpose Hit evacuation of tlie cyai contents into the 
tibdominal laviitf. — Starting from the experience tlmt in some cases of 
spontaneous rupture, or after accidental bnrstingof a cyat during examina- 
tion, reaccumulation does not occur, the attempt has been made to pro- 
duce such conditions artificially. 

Eici»ion of II portion of the cifst tcnfl. — A long incitiion into the ab- 
dominal walls woe made, the cyat punctured, and in order to prevent tho 
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rcclosure of the puncture opening, a piece of the cyst wall was excised. 
The abdominal wound was then closed. If special consideration is not 
paid to the character of the cyst contents, this pl^n is extremely danger- 
ous, and may result in peritonitis or the development of metastases in 
the abdominal cavity. One of Wilson's patients died of internal hemor- 
rhage. Spencer Wells has recently resusci tilted this method, but he re- 
stricts it to small, unilocular cysts with thin walls and perfectly clear, 
serous contents, which are inserted upon a broad base without a true pedi- 
cle (intra-ligamentary). A round piece of the cyst wall about 3 cm. in 
diameter, is excised, the tumor is completely evacuated, and, after ligature 
of bleeding vessels in the walls, the abdominal cavity is closed. Spencer 
Wells claims to have obtiiined a number of excellent results in tliis wav. 

Guerin and Tilt endeavored to effect the same object by means of sub- 
cutaneous incision of the cyst wall with a tenotomy knife. Bela|)ses 
occurred in one of Maisonneuve's cases. Without previous puncture, the 
subcutaneous incision is an operation in the dark. We run the risk of 
evacuating infectious fluid into the abdominal cavity, and, in addition, are 
ajit to injure large vessels. 

A more rational method was recommended by J. Simpson. lie first 
convinced himself, by the aid of puncture, of the character of the fluid. 
If it consisted of clear soruni, he removed the trocar, and, during the 
next few days, attempted to prevent closure of the trocar wound by 
pressure on the cyst, or, if this proved unsuccessful, made a small in- 
cision through the abdominal walls and punctured the cyst with a thick, 
quadrangular trocar in order to produce a cross-shaped opening, which 
was loss apt to close spontaneously. 

Noeggerath has raised bi-manual rupture of small cysts, which had not 
attained the size of a hen^s egg, into a sort of method, and claims thsit 
he has never observed any bad results. In the hands of inexperienced 
physicians this plan is as uncertain as it is dangerous, since we are never 
able to determine the chamctcr of the cvst contents, and extremelv infec- 
tious tubal sacs niav be mistaken for ovarian cvsts. 

IV. Ligature of the vei<sets of the pedicle Avas recommended by Hart- 
wicli, Richardson, Tanner and Autal, in order to produce shrinking, from 
diminution of the blood supi>ly, of tumors which could only be removed 
with groat difficulty. Freund adopted this method in a tumor which had 
boon freguently punctured, and whose extirpation appeared inadvisable 
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on account of strong pelvic adhesions; the pedicle liad been felt per rec- 
tnm. Freund nuuie an incision 3'' long to the right of the linea alba^ and 
from its upper end made a short transverse incision towards the outside. 
The pedicle was doubly ligated with catgut by means of a long curved 
needle. Tlie patient left the bed 10 days later, and considerable shrink- 
ing of the tumor occurred. 

This plan is of more theoretical interest than practical utility, inasmuch 
as the tumor may also be nourished through the medium of the adhe- 
sions. Furthermore, the vessels of the pedicle cannot be reached sepa- 
rately in those very cases in which extirpation seems impracticable. 

Operations for Ova in ax IIernia. 

Of the various kinds of ovarian hernia, inguinal hernia alone possesses 
any great practical importance. 

Congenital ovarian hernia is often bilateral. The process appears to 
be similar to that which occurs in descent of the testicles. If por- 
tions of the Wolffian duct and gubernaculum Hunteri are retained, 
the ovaries pass through an open processus vaginalis of the peritoneum 
into the inguinal canal and as far as the labia majora. In accordance 
with this mode of origin the ovary, in congenitiil inguinal hernia, is firmly 
adlierent to the posterior wall of the hernial sjic with quite a broad base, 
and cannot be replaced. The fimbriated extremity of the tubes almost 
always comes down with the ovaries. Congenital ovarian hernia is not 
infrequently associated with other developmental anomalies of the sexual 
organs, such as imjK^rfect development of Muelier^s ducts, the presence 
of a rudimentarv horn of the uterus in the hernial siic, occlusion of the 
vagina, hermaphroditism. 

In acquired inguinal heniia the ovary is generally quite freely movable 
on an elongated ovarian ligament. The ovary often conies down alone, 
i,e,, without the tube, but it may also draw the uterus after it. The 
omentum or a loop of intestine is often found in the hernial siic. 

When situated in the inguinal canal or the labia majora the ovaries are 
greatly exposed to external injuries. Our first object should be to 
protect them against such injuries. Ke])osition and retention by means 
of a truss are only practicable in acquired ovarian hernia, with long mobile 
pedicles. In congenital hernia, on the other hand, the ovaries can he 
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^^^H removed from their improper position, which liiw become relatively iior- 
^^^H jnul, only uftur iutolerable tntction. Hence, hardly anything can be ilone 
^^^H except to protect them from mechanical injury by nieaiia of soft cusliions, 
^^^H and in many oases even such nu apparatus is not tolorateil. 
^^^V Ovarian hernia not infrequently give rise to very notable disturbances 
^^^H and violent pains by enlarging into tumors from the bIzc of a walnut to 
^^^H that of a iic'u'a egg during the catemeniul congestion. Wandering pains or 
^^^H various reflex neuroses may even appear ui the intervals. Such recurrent 
^^^B inflammations and nervous disturbances have repeatedly furnished the 
^^^H indication for unilateral or hilatcrui extirpation of tlie displaced organs. 
^^^1 The indication may become especially imperative when, as in Wcrth's aud 
^^^H Leopold's cases, there was also rudimentary development of the utt>ruB 
^^^B and vagina. The operation then posBcsses the signiticance of castration. 
^^^1 Inflammation of ovarian hernia may run its course with the same 
^^^K symptoms as incnrcorated hernia. The local tenderness of nn irreducible 
^^H hernia becomes associated with the sympathetic symptoms dependent on 
^^H peritoneal irritation. The pain rudiatea townnls the gastric region and 
^^H internal sexual organs, and occasionally has the distinct character of 
^^V labor pains. The {uitients complain of nausea, and often of vomiting. 
^^^ As the bowels may be conatijwitetl from one or another cause, hernio- 
tomy liaa sometimes been made for supposed incarceration of the 

I iutestines. and the fimbriati^l extroniity of thu tube has Ijeeit inisUiken 

^^L for tlie omentum even during tlie ogveration. It the diagnosis of inflamed 
^^^P ovarian hernia is assured, we must conlino ourselves to local antiphlogosis 
^^^■^ so long as inflammatory symptoms continue, tf an abscGEsa forms exit 
must be given to the pus by careful incision layer by layer. Compared 
i with those usually catamenial inflammations of the ovary, true incarcera- 

^^^^ tion, in which a long ovarian j>edicle is constricted, is extremely rare. 
^^H Even in the latter cases we have to deal with a primary inflammation at 
^^^H the period of menstruation. The inguinal canal then becomes relatively 
^^H too narrow for the swollen ligament. The ovarian {wdicie becomes con- 
^^^K Btricted and this may intensify the primarily inflammatory disturbances 
^^^P of circulation within the ovary into necrosis. 

^^H A further indication for operative interference is furnished by tumors 
^^^P which, as in incomplete descent of the testicles, appear to be favored \xy ub- 
^^^H normal position in or in front of the inguinal canal. Among the 38 cases 
^^^P of ovarian hernia oolhited by Englisch, cystic degeneration of tlie ovary 
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was fonnd in h casee, cancerous degeneration in 1 case. Klotz ht 
scribed a very interosting case of ovarian cyst in an hermapliroilitc. 

The operalion for incarcerated ovarian hernia does not differ c 
from ordinary herniotomy. 

The hernial sac ia laid open by dissecting layer for layer, and then the 
neck of the hernia is dilated with the herniotome. If the ovary doee not 
present very advanced changes it may be replaced. In one case Bryk 
was compelled to geparate the adherent right broad ligament and remove 
an hydatid as large as a nut before he cnuld replace the contents of tho 
hernial sac (uterus and both ovaries). He then dissected out a piece of 
the 8AC 23 -centimeters square and sewed together the inguinal ring, in 
order to prevent the reappearance of tho hernia. But if the inflamma- 
tory changes are very advanced, or necrosis of the ovary has occurred, it 
shoidd be extirpated. In a case rejMDrted by Balleray, who replacMi the 
ovary (which had been incarcerated by a transverse, fibrouH band) although 
the hernial sac contained 4 ounces of brownish yellow serum, a violent 
peritonilia set In. Even when the hernial sac is opened on account of 
supposed incarceration and simple intlammation of the o^-ary is found, it 
\i best to remove the inflamed organ (wliich Js always tUreatoned by frtiali 
inflammations) instead of contenting onrselves with simple division of the 
hernial sac which is filled with inflammatory transudation. 

General recommendations alone can be made concerning the perform- 
ance of extirpation. The operation will vary according as we have to deal 
with an ovary of normal size, or a tumor with a long movable pedicle, or 
witli a short, broad insertion, and according as we find protrusion of the 
ovary alone or associated with other organs. After opening the hernial 
aac the pedicle, which consists of the broail ligament or of this part com- 
bined with a tube and even a horn of the uterus, must bo perforated, and, 
acoording to its width, must be ligated in two nr more subdivisions. 
Ligatnro with silk or elastic ligatures requires great care, since they are 
very apt to slip ofT, on account of the shortness of the pedicle and its 
tendency to slide towards the abdominal cavity. Alwve the ligatures and 
at a sufficient distance from them the ligatod portion is cither simply cut 
off or burnt off with the actual cautery. 

The ijueslion of the mode of treatment of the ])e<licle answers itsetf 
with regwnl to congenital hemiw, which are connected by a short ))e<li(:le 
with tho posterior wall of the heniial sue. Long movable pedicles have 
Vou I.- 19 
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been often fijoti in tlie external wound, especially in onler to be nUlt 
control secoudury hemorrliiige. liuc if ligution baa been properly per- 
formed and all morbid products removed, the disiufecled pedicle may be 
replaced. Nor is drainage of the hernial sac absolately necessary, if il 
bas been thoroughly disinfected. The tntro<luction of u dminAgo tnbe 
must always bo preuedod by the i«t])Hratioa of the hernial sac from the 
general peritoneal cavity. 

Both simple lierniotomy and extirpation formerly gave very bail resulu 
in ovarian hernia. This was owing not alono to the absence of antiseptic 
precautions, but to the imperfection of the mode of oiwmtion, which wad 
often improvised. Nearly half the cases collated by Engjisch terminated 
fatally. The causes of doath were generally peritonitis, phlegmons, 
which extended to tlie iliac fosste and tlio region of the kidneys, or 
secondary liemorrhoge. The recent publications report almost exclu- 
sively favorable results, and, in fact, these operations, witli uur present 
BQptic and technical aids, can not be regarded as very doiigen 
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Castration is the term applied to extirpation of healthy ovaries, or 
which are degenerated but do not possess very large dimensions.' 

Among the Oriental races certain operations on the external genitals, 
sucb as removikl of the labia minora and clitoris, insertion of a ring be- 
tween tile labia niujora, were often jK-rformed in ancient times. The 
Greeks and Romans applied to these operations and also to the removal 
of the uterus and ovaries, the terms: iwouxiaat, costrare. But castratton 
in our sense of the wonl was undoubtedly performed. ^^M 

In recent times un English traveller, according to BischofE, has ll^^l 
female eunuchs in India. ^^| 

Somewhat more reliable reports have been obtained concerning the 
castration of women among the Australians. Tillmans (Ueber Prm-hia- 

'Many attempts have been made to confine the term" costralioD" to the extirpa- 
tion uF healthy ovaries, but this is uot alone at vaiianoe with the ordinary use oT 
language bubolso with the historical development oF thesuliject. Veterinary sur- 
geons apply the term to the removal of healthy and JiseateU ovaries, and in sur- 
gery eastratiun means almost exchisively the extirpation ot diseased testicles. 
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torisvhe Clnrunjie) makes Bonie interesting stafcmeuts concerning iho 
oiwrwtiona j>erformed by these savftges. 

The first uccumte reports on the extirpation, for therapeutic purposes, 
of liealthy, or, at least, not much enlarged ovaries, refer to organs which 
were situated in hernial sacs. The operation was almost always performed 
on one side alone. Fotl is the only one who mentions a bilateral castra- 
tion of this kind. Kecent commnnicationB also refer chiefly to unilateral 
castraCiou in ovarian herniu. 

At the end of the last centnry Hunter proposed the extirpation of 
ovarian tnmora in the beginning of their development. He said " there 
is no reason wliy women should not bearsjmying as well as other aninuils," 
Despite the great spread of orariotomy the removal of small tumors has 
been rare even in recent times. 

In IStiO Koeberlo removed a healthy ovary. He desired to replace the 
retroverte<l uterus permanently by lixatiou of the left broad ligament 
within the alfdoniinal incision. The corresponding ovary was removed 
merely from technical considerations. 

The idea of castration, based on the indications recognized to-day, was 
conceived by Jamed ISIundell. He studied abdominal surgery osperi- 
mentally, and in 18'J3 made a re]>ort to the Hoj-at MeJ. and Chirurg. 
Society of London. He claimed that the tubes, ovarian cysts, healthy 
ovaries, a cancerous or puerperal uterus, portions of the bladder and 
spleen, conid l>e removed without destroying life. He proposed extirpft- 
tion of the healthy ovikries as an efficient remedy in obstinate dyanienor* 
rhuea and iu menorrhagia from an inverted uterus, if the extirpation of 
this organ wore refused. 

Caetration under other ceiiditions was first performed in order to relievo 
the symptoms produced by disease of the o\-arieB. The first operation 
made for this purpose, in fact the firert oastration. was iwrformeti by llegar 
on July 87, 1872. The indication consisted of intolerable dysmenorrhoea 
and ovarian neuralgia, on account of which the patient had contracted 
the opium liabit. Both ovaries were removed, and showed degeneration 
of ibe stroma with small cyst follicular degeneration. The patient died 
ot eeptic jieritonitis. Battey did not jierform his fint operation imtil 

August 17, 18;-;. 

If the operation was performed on account of pathoiogicai changes 
in the ovary and its results, unilateral castration as a matter o( 
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course was justifiable. Ono ovary was, therefore, removed (|uite 
quentiy by Battey and Sima. This tioe often resultei] in failure 
has helped to discredit the operation. A mistake bad been made io 
Butning only unilateral disease, or the source of the symptoms had not 
been recc^nized. These were not alone the result of diawiBC of a single 
ovary, but were also dependent on other changes, especially inflammatory 
changes in surrounding jiarta, which, perhaps, were only curable by 
effecting cessation of menstrual congestion. 

Operations liased on anatoniioil clianges in the ovaries showed that not 
alone may these organs constitute an irritant which gives rise to morbid- 
phenomena, but that coincident pathological clianges in surrounding 
parts, in the tube and broad ligament, are often present and not infre^ 
quently constitnte the primary disease. These structures must then 
removed, if possible. Hegar intentionally removed diseased tubes j 
first operations, and from tiie start employed the term salpingotomy 

Klotz not alone removed the ovaries and tubes, but even large porti 
of the ligament, and forcibly distended the remainder, because he properll 
assumed that the irritation in such cases also sturts from the shninki 
ligamenta. 

A second motive for castration lay in the purpose to cure various mor- 
bid conditions by causing cessation ot the ovarian functions and the pro- 
duction of premature menopause. In such caso.^, as a matter of course, 
both ovaries are removed. This category includes almost exclusive] 
anomalies or pathological changes in the other sexual organs or tlioir ii 
mediate vicinity, i.e., those parts of the body which poBsess a function in 
common with the ovaries. Thus, the abolition of ovulation was intended 
to relieve the results of certain developmental anomaiies or acquired 
atrophies, and of sU-'iioses or atresia ot the genital canal. As a generul 
thing we desire to induce the involution of the uterus which fol- 
lows the menopause, hence the indications in hyperplasia of the utenis, 
anomalies of shape and position, and fibromata. In inflammatory con- 
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'In the Ceiitralfil f, Oynaek, Jan. 19. 1878, Hegar reported two 3a]piiigt)toniies 
which were performed on Oct. IBtl) and Nov. ISUi, 1877. In bis Larger work on caa- 
tration of women, whicli appeared in 1878, are given the details of two eostrutions 
associated with salpingotomy. Further proofs that Ileg^rnot aloae inleotionally 
extirpated the tubcH, but also employed the term salpingotomy, and dfscuaaed U 
indications and technique, are Tound in Catlration dcr Fratten. pp. 112, Sg. 
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ditione of tlie appendages of the utorus it was hoped that the cessatioa J 
of the mouthly congestion would terminate the continuance of the Irrite' j 
tion and the tendency to relapecs. 

Finally, a cure was sought for diseases, especially of a nerrons cliarao* 1 
ter, which had no connection with the sexual organs, by the effects of the. J 
menopause upon the organisiu as a wliole and upon the nervous system. 

In recent times an attcimpt liad been made to differentiate, acoording'J 
to the anatomical appearances, the various operations which have I 
grouped together under the generic term castration, oophorectomy. , 
Hogar's or Battcy's operation. In order to secure priority other names ■■ 
have also been given, based upon some untenable hypothesis, as, for ex- 
ample, that ac(!ording to which the tubes, not the ovary, are the starting- 
point in menstruation (Tait's operation, extirpation of the uterine ap- 
pendages). As a general thing, tbc tube had commonly been removed, 
especially in cases of fibroma, but this had been done for reasons other ] 
than those based on this ]>eculiar hypothesis. 

We oonsidor it improper to differentiate, according to the anatomical 1 
sppearancee, the various operations, although they differ in certain re- 
spects. But we do believe tliat the extirjiation of large tulal tumors ] 
and pyosalpinx should be kept separate. We have called attention, ii 
the previous edition of this work, to the necessity of separating these j 
operations from castration. 

The latter operation has now obtained general Bupi)ort. Many attacks J 
uijon it constitute a reaction against the exaggerated expectations and 
praise of its adherents. Many of them arise from imi>erfect knowledge 
and false interprotiition of the doctrines taught by the originators of the 
operation. At the present time we need only consider improvements in 
technique and a more precise differentiation of the indications. 



SlQNIFICASfCK OF BiLATEKAL CaSTK.VTION. I 

The effect produced by the removal of a certain organ may be deter- , 
mined when we know the significance of that organ for the rest of the 
body. Erroneous views in this particular have obtained with regard to , 
the ovaries. The old saying "propter solum ovarium mulier est, quod est " 
must at least be greatly restricted. The congenital absence or rudi- 
mentary development of both ovaries has often been found associated j 
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vith a perfectly iwrnial female type of body, even with well -developed 
brettstfl and external geiiitalB and Dormal pelviB, Murked or even ex- 
cessive sexual deeire has been observed in some of these individuals, while 
in others it was wanting. Femiuine characteristics have been expreeely 
mentioned, and thu male habitus Is rarely noticed. 

Imperfect growth of theboueuaiid hence pelvic abnormalities, email size 
of the body, congenital narrowness of the largo vessels, and he-art lesions, 
cretinism and idiocy, other anomalies of the nervous system, in fact, signs 
of defective development, are associated not infrequently with absence of 
the ovaries, but are by no means constant. On the other hand, tti 
and tubes were absent or at least rudimentary, without a single aatbeni 
exception. The v^ina may be well developed, imperfect or entirely 
absent. In rare cases the external genitals are poorly developetl. In 
unilateral absence or rudimentary development of the ovaries the uterus 
is often rudimentary or only one horn is well developed, while the 
corresponding to the absent or defective ovary, is also absent or pi 
only lis a rudiment. This dependence of the uterus on the ovary is 
manifested in transverse hermaphrodism. In so-called female transverse 
hormaphrodism (with ovaries) the uterus is constantly present, ilespite 
the male ty}ie in other respects. In masculine transverse hermaphrodism 
(with testicles) the uterus is absent {with a few exceptions) despite the 
often very decided female tj-pe. 

In the abseniie of tlie ovaries or their mdimentery development mi 
struation is abolished. This is not the result of the associated absence 
imperfect development of the uterus. Nor are there any molimina 
vicarious manifestations, while these usually appear, and often to n 
marked extent, in individuals who possess functionating ovaries, but 
uterus or a rudimentary one. 

A consideration of the anomalies in question therefore favors the 
that the development of the tubes and uterus depends upon that of 
ovaries, and that the one great function of the sexual organs, vit., mi 
struation, depends upon the function of the ovaries. The general 
ture of the body, pelvis, breasts, external genitals (even the vagina), sexi 
desire and the mode of feeling, are independent of the o 
relatively dependent on tliem, 

The effect of extirpation of the ovaries during childhood 
at least the statements in tliis respect are incomplete i 
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BiobertBy an Englishman, claims to have seen, in East India, female 

Litelis who were large and muscular, and destitute of 'hreasts, nipples, 
s vulvar fissure. The pubic arch was so narrow that the rami were 
•faiofit in contact. There was no deposit of fat around the genitals. The 
Imttocks were not more developed than in men. Menstruation never 
-eoeorred. 

If young female animals are spayed, the constant results observed are 
m more quiet temperament, a tendency to the deposit of fat, and cessation 
in the growth of all parts of the genital canal. Heat does not occur. 
Xbihing further is known concerning the effects on the bodily type. 

In older animals the favorable effects on more ready fattening and on 
iMstation are more doubtful. Heat ceases almost constantly, and the 
mcoeptional cases are attributed, by veterinary surgeons, to incomplete ex- 
tirpation and to morbid conditions in the sexual organs and surrounding 
parts (for example, garget). 

In adult women the function of the ovaries is abolished, or, at least, 
greatly restricted during pregnancy, and probably often during lactation. 
Upon this fact the amenorrhoea probably depends, although other factors 
may also come into play. Amenorrhcea is a usual result in pathological con- 
ditions, which are associated with complete degeneration of both ovaries. 
The exceptions may be attributed to persisting healthy parenchyma, col- 
lateral fluxion and stasis, the latter, particularly, when the type of hem- 
orrhages is not completely retained. In many cases, however, the 
amenorrhoea may be attributed to the coincident disturbance of the gen- 
eral nutrition. 

At the natural menopause the ovary atrophies and it is not improbable 
that this atrophy precedes that of the uterus, inasmuch as the ability of 
conception is decidedly diminished in the 4 to 8 years preceding the meno- 
pause. Although other factors may also be concerned, the assumption of 
a development of the ovum, which is insufficient for impregnation, offers 
a ready explanation. 

With the cessation of the menses we notice very frequently a series of 
annoying complaints or morbid phenomena. The most common ones are 
symptoms of a congestive character, or vasomotor disturbances, such as 
sudden redness of the face and neck, sudden general or partial diaphoresis 
followed by a tendency to chill, headache and vertigo, a feeling of op- 
pressive pain in the back, pressure and wandering pains in the pelvis. 
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In Eulditloii, hyi)cra;6thesi», itching mid burning in the skin, usually con- 
fined to individnal purts Guch aa the palm of the hands and soles of the 
feet, a tendency to iienralgiaa, depression, nenous excitement, insomnia. 
Disturbances of the digoBtive organs, anorexia, constipation or diarrU<»a, 
nausea and vomiting, are not infrequent. Hemorrhages, from various 
organs, the nose, lungs, intestinue, urinary paeaages, and cutaueous eru}>- 
tions are observed in rare cases. 

As a general thing all these symptoms arc iiTegular and atypical, but 
they are usually marked at the menstrual ])oriods, especially at first. 

In many cases the meno])ause does uot appear suddenly. Some men- 
strual periods are skipped, then an often copious discliarge appears at a 
later period. Irregular hemorrhages arc not infrequent and sometimes 
last for a long time. These are oft«n owing to previously existing patho- 
logical conditions of tlio uterus, esitecially hyperplasia o( the muscular 
coat and connective tissue. But such utiological factors may be abseat. 
An acute (probably in great part congestive) swelling of the ut«rus is 
sometimes noticed during the course of the menopause. 

In addition to the gradual (sometimes quite rapid) diminution in the ~ 
eise of the uterus, which is often uttoiided with atrophy of tumors, we 
also observe atrophy of the tubes, the external genitals lose their cushion 
of fut, tlie lubiu majora become flabby, and dually constitute mere folds 
of skin. The vaginal walls lose their firm structure, become ans?mic 
and flabby. We not infrequently observe u kolpitis, in which the portio 
vaginalis tukos part. Its genesis is not well understood, but the predis- 
position to it is probably owing to the structural changes aud modified 
circulation of the vagina which occur at the menopause. Perhaps the 
increased patulousness of the entrance to the vagina favors infections:. 
Kednees and swelling of the entire vagina, with a few shining red points, 
or hyperieniia in jiatches, with uncemic, pale islets, and purulent secretion, 
are observed. The introitns is usually affected in the same way. The 
process is often severe, the swelling and redness intense, the secretion 
profuse, purulent, and even tinged with blood. The process often 
becomes chronic. Adhesions form between the portio vaginalis and Ibo 
fornix. The submucous tissue becomes affected. Retractions, narrow- 
ing of the introitus and even the entire vagina, which becomes conical 
above, make their appearance. Or the retraction is partial, and the 
vagina then contains firm bands and even presents aniitdar BtriGture& 
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S ^jch retractionB may develop, even when kolpitis is absent or only moder- 
^•^e. Tbu finul result of the climacteric ch&ngc« of the ra^nn varies, and 
^w e find manifold gradations from a flabby vI^^na with a tendency to pro- 
K-^pee to a narrow contncting tnbe. 

The above-mentioned ayinptoms of the menopanee, which may remain 
~^^ithin physiological bounds or border on the patliological, undoubtedly 
^re doe to varioua causes. The most iroportJUit factor is the cessation of 
^11 bsbitnal hemorrhage. .1 prion it is not probable tliat the anatomical 
changes, especially the dilatation of the vessels, which muet have finally 
developed during the 3o years' daration of the menses, can be rapidlf 
removed in all individoals. In many compensation will soon set in, in 
otliere it will not. In the Utter marked stasis of blood (prcasnre and a 
feeling of weight in the pelvis, moUmino, tnrgescence of the uterus, 
kolpitis) will develop, and hence local and reflex symptoms. In some 
these Hymptoms will be milder, in others they will be more prominent, 
particularly when other complicating pathological changes are present. 
If the congestion of the vessels is very pronounced, extravasations may 
occnr and bloody discharges are then obeerred. These may assume 
a periodical character, suoh as are even observed in men suffering from 
pelvic stasis. This explains the periodical hemorrhages in women who 
have long passed the menoimuse. Pathological processes in the sexual 
Ol^na, such as ]>olypi, beginning carcinoma, tuberculosis, tumors, or 
affections of other parte which pro:luce circulatory disturbances (diseases 
of the heart and liver) have been recognize<l as further etiological fac- 
tors. 

In rare cases regular menstruation seems to have resulted from recur- 
ring ovulation. At least, this is the only way in which we can explain 
the conceptions which sometimes occur after such a return of menstrua- 
tion. Perhaps the stimulus of coitus has produced the new vital func- 
tion. 

Among the more remote results of the raeno]>ause have been mentioned 
certain changes, which jjartly refer to a blending of the sexual type, partly 
possess a different character. The latter include the hy no means con- 
stamt tendency to embonpoint; the former include the growth of hairs 
in the face, the deeper voice, the change of ideas, and of the mental and 
emotional life of the woman. Analogous symptoms have been observed 
in animals. Uens, especially the pea hen, are said in many case 
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I the male hAbitiie, p»rticiilnrly with regard to thu feathers, after the cewo- 
I tion of oruIstioB. The antlers of the doe are said to become better Av- 
I veloped. 

I But the chaiigea mentioned above are very inoonstant in wompn aftfr 

I the meiiopauBe. and arc rarely pronounced. The inflneiice of the oTnriw 
I on the entire organism is not aa unbounded and direct ae was formerlj 
I supposed, and in addition the rigidity and firmness of the tissuee |)eculiir 
I to Oie age of the individual would present considerable reeiBtanoe to luch 
I changes 

1 * We need only ransider the conditions which obtain during and after 
I the tnenopause in order to reoognize all the consequences of extirpatioi) 
r of both ovaries. 

In the large majority of cnses, the menopause eeta in immwliately afT 

I the operation, or after a few, partly periodical, partly irregular, liemor- 

I rhagea. In rarer cases a periodical hemorrhage continues; irr^ular dii- 

I cluirgcs of blood arc more frequent. The explanation of these facts i) 

I UBuatly easy. Incomplete extirpation and the presence of a third onry 

I are less frequently at fault than is generally believed. A greater Inllu- 

I dice ia probably exerted by vaanular dilatatione, stasia and hyi>enenuR n' 

I the pelvis, ench as are often present before the operation or may develop 

1 later. This is a not infrequent result of great relaxation of the ab<loTniii*l 

f walls, which is almost always associated with a similar condition of tlw 

walls of the veins, and gives rise to diminution of the inlra-abdotntnal 

pressure and greater fullness of the pelvic vessels. More proituuniW 

. pathological procesaea, such as in flam mat ion of the pedicle, ligamentt. 

' other parts of the pelvic peritoneum and connective tissue, tubercniotiti 

produce periodical or irregular hemorrhages, partly by a direct inflaenN 

on the circulation, partly by nervoua agency. 

After bilateral ovariotomy, i.e., the extirpation of lai^ tumors, th* 
continuance of menstruation has been observed more frequently than afW 
castration. This may be the result of various circumstances. The vessel! 
are generally more numerous and larger. Mistakes may have been mad« 
in many cases. The tumor on one or the other side did not develop from 
the ovary. For example, a third truly ovarian tumor has been removed 
at a subsequent period. Even pr^iancy has been observed after double 
ovariotomy. However, the cases of complete amenorrhoea are much 
more frequent than those of continuance of menstruation. For example. 
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Krassowski obeorved cessatioii of nn-'natniation constiintly after 12 lii- 
littunil ovariotomies. 

Atrophy of tlie tube ami iitenis, ami the changes in thi> vagina, occur 
tUier castration in the aanie way as aftf r tlio natural menojiiinBe. Very 
TMpid atrophy of the ut«rus, even to the size of a walnut, has been ob- 
served not iufreqiiently. Tile rapid atrophy of hbroinyomuta ha£ ii]«o 
been noticed. This is undonblediy owing^, in great jiart, to tlie removal 
of tlie ovary. The dependence of uterine development on that of the 
ovarj', the analogous atrophy of the excretory duct after the removal of 
other gtanda, testify in favor of such a connection. But the obliteration of 
the vi'seels and tlic thromboses, which arc the direct result of tlie o[>era- 
tioii, must also be taken into consideration. 

In some cases we have found an inteiiee degree of climacteric kolpitis. 
The local syniptome, the consensual and reilex phenomena, are exactly 
similar. A certain tendency to embonpoint is undeniable in many 
persons. Other results, such »e the growth of hairs, deeper voice, and 
changea in the mental and emotional condition, have not been observed. 
Sexual desire is often retaineil, but the opposite liae also been noticed. 

According to our present experience it is impossible to state, in figuree, 
in how far disagreeable symptoms are more frequent after the artificial 
than after the natural climacteric, or whether the conditions as regards 
bloody discharges arc very dissimilar. It would seem, liowever, as if the 
latter disturbances are more frequent after the artificial menopause, and 
also that the other symptoms arc more numerous and severe. This is 
very «4«ily explained. The artificial climacteric is always preceded by 
local pathological jiroresses, oft*n of a very pronounced character. More- 
over, the nervons system is often aflect*'d, so tliat the vasomotor disturb- 
ances and other symptoms starting from them are apt to bo more inteuso. 

The operation itself produces abnormal conditions, by the ligature of 
vessels, thrombosis, adhesive or retraction processes, etc. Furthermore, 
the ovaries are suddenly extirpated. If these facts are taken into oon- 
dderation, the development of morbid phenomena should be assumed a 
priori, and it is astonishing that the subsetjucnt course of events is so 
often undisturbed. 

The significance of bilateral castration from a physiological standpoint 
may be very briefly expressed. The climacteric is precipitated- Sterility 
is u certain result. But if we take into consideration the morbid oondi- 
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tions OH account of which castration is performtd, it is evident that 
sterility need not be produoed inusmuch as it is alreaily present The 
factillas concipiendi is very often iibsent or is very doubtful. In some 
individuals it is present, or, at least, only impaired. But the farultat 
gtxlandi, the power of carrying pregnancy througli to full term, is absent, 
or, at least, very problematical. Finally, conception and even the com- 
pletion of pregnancy are possible. But the condition of tlie patient \a 
8uch, that this eventuality ia not even desirable. In doubtful cases the 
individual circumstauccB must be tiikeu into consideration. Other factors, 
besides those which are purely medical, come into play, and may influence 
the decision of the patieut itnd her family. It is the duty of the physi- 
cian to explain thoroughly the results of the operation. 

While castration destroys the facnUas concipiendi, the farultas cmundi 
is retained. 'L'lie results of castration in the female are entirely different 
in this respect from those of the corrosiionding operation in man. In 
the latter the ability to perform sexua! intei-courae is almost always lost. 
But we must not fail to mention that the kolpitis, the shrinking ant 
narrowing of the vagina and introitus, interfere with coitus and may 
render it imiTosaible. But this may be readily relieved by proper 
ment. In some cases, for example, in prolapse of the ovaries, and pei 
oophoritis, coitus, which had l)een impossible ou account of pain, may 
again be performed after castration (L. Tait), 

The retention of the ability to have sexual intercourse atso explains the 
fact that the mental depreBsion, melancholia and even suicidal tendency, 
which occur in men after castration, are never observed in females. 
Fissier adduces another cause for this difference. The mutilation is not 
visible and its entire significance is not recognized, because the illnsioQ a 
not disturbed by constant inspection. 
J. Williams, Note on the Involution of the Puerpera.! Uterus in the absence of 

[ the Ovaries, {Ainer. Joum. of Obtt., 1884, p. 778.) Inlei-esting case. "tUe lett 

^^^B ovary had been removed previously. The right cystic ovary was extirpated dur- 
^^^^B ing lubor, Fuvomble convalesce ace. Involution occurred with abaormal slow- 
^^^F nesB during the Drat seven weeks, hut at. the end of seven months the uterus waff 
B smaller than iu the vii^n. ^^| 

L 



CONDITIOSH ASU InDICATIOSS. ^^H 

In patients who are near the natural climacteric, the operation is not 
justifiable if the abolition of the sexual functions and the retrogressive 
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involation of the sexual oi^na an? relied apon exdusively as tlio mi'iins 
of core. A different aspect is prfseiited when the ovaries and their iin- 
mediate vicinity are diaeaeed in such a way that their removal jter ine ia 
neoeasary to recovery, while tiie abolition ot the sesual functions would 
iiHve no curative efEect on the condition. 

A aecond condition is the previous palpation of the ovaries, and the 
recognition of their structure and insertion. It is only in caaes of fibroma 
that exceptions appear to na to be jnstified. In such cases the ovaries 
are r^sed not infrequently towards the abdominal cavity by the tumor, 
which has developed in a part of the uterus situated below the ovarian 
ligament. At the same time tliey may be pushed backwards by the 
tumor, which haa grown chiefly in the anterior wall of the uterus. The 
mesentery of the ovaries may be unfolded or v«ry short; ao that, being 
ntuated directly on the tumor, they possess only sufficient mobility to be 
pushed to and fro upon it. Under sucli circumstances they can often be 
found with difficulty or not at all. It is also possible to mistake tliem for 
fibroid nodutes. Nevertheless, the organs can often be recognized by 
C(»nbined examination or simple abdominal palpation. Their peculiar 
consiiitBnce, the finely nodular surface 'and flat shape almost always secure 
us against mistaking them for small, sub-serous fibromata. The most 
carefnl examination should bo made, inasmuch as the advantages of a 
previous diagnosis are often very great; without it, we often risk an 
exploratory incision, or are forced to perform an entirely diffi-rent opera- 
tion from the projHJsed castration. 

The recognition of the ovary in the small tumors, grouped in various 
ways, which are the results of combined affections of the ovary and tubas, 
is often very difficult but possesses little significance. As the conglomer- 
ate must be removed in lo/o, the connection of the whole with the ut*^rnB, 
ligaments, etc., must be previously ascertained. 

But we know of no other disease in which it is allowable to disregard 
this condition. In all other oasea the ovary can be found within the 
pelvis. In the majority of instances in which the operation was aban- 
doned or performed only jMirtially, this was owing to the fact that the 
condition iti ([uestion was disregarded. 

The third condition is the absence of a yery recent, acute inflamma- 
tion. We do not deal here with septic processes or those which exhibit 
a tendency to sepsis, such aa occasionally necosBitate ovariotomy. But if 
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such H ]>rnGcea (whluli luia never been Uken into cousidenitioa hitherto 
eo far as regards castration) should develop, tlie cowlition in qneation 
would have to he discarded. Other immediate dangers to life, which aim) 
justify H dism^rd of tliis condition and necessitate immediate operation, 
will rarely occur as indlcatioas for castration. The influmnatJons re- 
ferred to lure are Bonwtimes quite acute, but circumscribod, Th« 
oiieration may then he dehtyed. It we do not wait too long, the adhe- 
sions will not be too firm, uud we derive ^v great advanta.ge of not (inci 
ing a recent transudation, which eihibits a tendency to decomposition, or 
spongy, congesti^d ovarian tissue. 

It is still diMcult to formulate the indications for the operatioft. 
Theoretical deductions firat led to castration. The experience hitherto 
gained has confirmed the general correctness of the deductions. But 
the application uf theoretical principles to concrete cases is attended with 
great difficulties, on account of the varying conditions and uenally numer- 
ous complications. The abundant material of the last few years lias shed 
a clearer light on the subject, ao that a more precise formulation of the 
indications appears possible. But careful reports of cuaea and jiarticularly 
the determination of certain physiological and aaHtomo-imtholo^ca) con- 
ditions are necessary for further ])rogress. 

Castration produces curative effects in two ways, either by the ntmovul 
of a degenerated organ which acts directly aa a source of irritation, or by 
the results of the abolition of the ovarian functions, the ao-called artificial 
or premature climas. 

In tlie former event the ovary usually presents considerable pathologi- 
cal changes and forms the centre of irritation. But the adjacent parts, 
the ligament or tube, may be affected primarily to a marked degree. The 
ovary, which is affected at the same time and almost always severely, is 
removed partly on this account, partly for technicjil reasons. It is also 
removed for the reason that its retention, for example, in pyoealpinx, 
would be useless and would only act injuriously. In o{)erations of thi* 
kind ovulation also ceases, hut this is not the means through which we 
seek to act. The diseased part would have ti:i be removed, even if it were 
unconnected with ovulation, and the artificial climacteric ia merely an 
accident. Very many castrations belong in this category, such as those 
performed on account of small tumors, small cyst degeneration i 
follicles, and degeneration of the stroma. 
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Our justification for aaBuming curative effects from the artificial meno- 
pause, is based upon what we know concerning the infiuence of the aboli- 
tu»L of ovulation upon the other sexual organs. We employ this influ- 
ence to cure pathological changes in the latter or to remove tlicir conse- 
quences. The influence of the premature menopause on the organism in 
general, particularly the nervous system, has also been sought in the cure 
of certain diseases, especially of severe neuroses, i.e.y in cases in which the 
pathological phenomena were not connected with morbid changes in the 
sexual canal, and at the most, the attacks occurred during menstruation 
or were very violent at such times. We believe that the indication iMised 
on this view — which was first formulated, though with great caution, by 
Bttttey — is unwarranted. 

The co^ffects of castration, which in themselves are iuHufllciicMit to 
justify an indication, consist of the stretching of retracted ligtitiinntH, and 
hence of the nerves contained in them, of the rupture of adhimioiiM, and 
of the freeing of organs, such as the uterus and bladder, whit^h lU'n im- 
bedded in inflammatory products. These effects are partly prodiifiMl un» 
intentionally during the operation, in part they are ])r(>(lu(UMl iloNignndly 
by vigorous traction and even tearing. Klotz even exiMMMl largci |)ortiotiM 
of the broad ligaments. 

An entirely unexpected effect on acute or chronic! in(lanwnati>ry pro- 
cesses has been occasionally observed. This cr>uM be uttrilnit^ul ntMllu^r 
to the removal of a focus of irritation nor to thtj production of tlui iirlUl- 
cial menopause, as the removal of both organs was {x^rfortnod inootn- 
pletely or not at all. Thus, very great improvement or ev«Mi oum was 
observed in diffuse peritonitis, especially the granular form with abun- 
dant exudation. This is also true of circnmwn'ibed ]>eritonitidnH Hut!b im4 
are observed in connection with small ovarian en larger muiitH or Halpingiti«H, 
even when the intended removal of the new growtlis or the retontion- 
tumors was not successful, or only in a slight degree. In some (aiHcM the 
favorable results seem to have been effected by the formation of an hI>- 
scess, which is known to be often attended with softening of hard nuwww 
of exudation. When suppuration has not occurred, the operation may 
have acted like any other recent irritation in chronic inflammations, in- 
asmuch as the acute process introduced a softening of the firm exudations 
and increased absorption. The simple evacuation of the free or encap- 
sulated, purulent or non-purulent exudation occasionally acts very favor- 
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ably ill gmniilar iKritonitia. The pfTect may also be dne aolely to the 
abdominal inciBJon. Ab we see, the causal connection between the oper- 
ation and imjirovement is sometimes difficult to ascertain in such cases, 
although the fact itaclf is imdiEpiited. 

As a matter of course, no indication can be based on snch data. 

The opponents of castration, in order to explain its undeniable curatire 
action in neuroses, Imve attributed it in great part to the action on the 
mind. 

We do not know whether the advocates of this opinion have concrete 
cases in view. We know of no eases in our own experience in which 
such an explanation is probable, nor have we found any in the literature 
of the subject, A priori snch A-iews are often very probable. Bnt we 
must be on our guard against upholding them without sufficient observa- 
tions, iind especially against making genei-alizations. This would not be 
justitied even if a few proofs were forthcoming. Without denying entirely 
that the psychical effect perhaps plays a certain part, perliaps even the 
chief iiart, in some cases of cure, this is opposed by very weighty reaaons 
in a large number of recoveries. When the effect was immediate, i.e.. 
the aymptoms disappeared at once (aa happens not infrequently), certain 
symptoms have also disappeared whose remo^Til could not be explained 
by psychical agencies. In many instances the purely ]ier>-0U8 symptoms, 
whose relief could be explained by psychical influences, reapix-ared some 
time after the operation, i.e., at a time when the psyclucal influence 
conld no longer exert an effect. For example, we have sometimes noticed 
that the neuroses wore not cured until tlia disagreeable symptoms, pro- 
dOced by tlie climacteric, had subsided, even after the lapse of a year. 

Starting from the possibility of recovery by psychical influences, pre- 
tended castrations have been made, and Israels' case particularly has pro- 
duced much stir. This case of recovery, which was reported even in the 
newspapers, is founded on a mistake. The patient in qnestion retained her 
nervous vomiting, as was proven on her reappearance, on two occasions, 
in our clinic It ia a remarkable fact that thia asserted case of recovery 
still haunts our literature. It is very doubtful whether it is at all jnsti- 
flable to deceive patients in this way. Apart from the ethical stnndpointi 
it seems to me that the injury caused by the loss of faith lu the truthful- 
ness of the physician ia greater than the advantage derived i: 
few, hut at all events exceptional, successes. The trick cannot be pl^ 
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fi>ra long time, imiemiicti as ihotic who are adupted to such treatment 
BOOT! become onligliteued. 

In order to avoid unnecoBsary reiietition we will formul&te a general' 
indication, und will Uike tliie for granted in describing tbe individual ia- 
dlcations. 

Castration is indicated in anomalies and diseases of the sexual organs 
which cause immediate danger to life or terminate fatally in a short time, 
or are followed by long- continual, progressive illneaa, which interferes 
with the enjoyment of life and ordinary duties. At the same time it is 
presupposed that all other milder methods of treatment would either 
prove uaelcBs or lutd beon tried unsneccssfully, while the removal ol the 
ovaries would relievo the disease. 

The iudlvidual indications depend on anatomical changes in the sexual 
organs and surrounding [uirtB. But such cliangea per He very rarely ne- 
cessitate the operation (for example, in malignant tumor), and only when 
they have given rise to dangerous or extremely annoying soquelie. Ap- 
parently identical anatomical changes often are attended with very differ- 
ent couBcqaenccs, sometimes giving rise to violent symptoms, at other 
times to very mild or no symptoms. The same name is often applied to 
variong conditions which may posaegs certoin similar attributes but may 
differ essentially in other respects. To our incomplete knowtodgo of tbe 
finer patholt^tcal anatomy of the genital organs, especially the oi-ary, it is 
often to be attril)iit4.'<l that we are able to distinguish such differences very 
imperfectly or not at all, in the living subject and even in anatomical pre- 
parations. Oomplicationa are often effective in the genesis of symptomBr 
and compensations are also possible. The same pathological elmnge may 
be present in two patients, but in one the evil result* follow, in the other 
compensation occurs, so that no symptoms arc produced. Without aa- 
Buming such a compensiition it would be difficult to explain, for example,. 
whysevoro symptoms appear in one individual with a rudimentary uterus 
and functionating organs, while tliey remain absent in another suffering 
fi'om the same anomaly. 

The symptoms which accompany the various pathokigieal cliangea un- 
der consideration have much in common. From the symptoms alone we 
may generally draw an approximate conclusion concerning the anatomical 
changes. The symptom ato logy has been neglected in comparison with 
physical diagnosis, although more careful study of the former might furt 
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[ liieh important data concerning the relations between the individual 
I tomo-patliologicjil conditions and the symptoms dependent on thorn. 

B will first take a general view of the symptoma which may individu- 

L aUy (but almost always in grou{>e) form the cause of castration. As numy 

[ of these sjTnptoras may also TCBuIt from other than diseases of the 

' organs, the proof of a causal relation between them must be eapeci 

considered. 

In the first place we note symptoms which depend on disturbance 
the functions of the sosual organs, such as nmeuorrhoea, dysmonorr! 
I irre^lar menstruation, reteutio menaium, scanty menstruation, mem 
rhagia, membranous dysmenorrhcea, vicarious meuetruation, Itemorrhi 
or other discliarges in the intervals. 

We also observe annoying (mi riful sensations in the sexual organs, which 
are present constantly or teniiwrarily during the intervals, and are con- 
siderably intensified during increased function of the geuitui system. 
sociated with tliese are the symptoms produced by direct influence of 
diseased orgaii on adjacent jwirts, such as eymptonie of iiressure or 
«xlension of irritation to the bladder, rectum, adjacent vessels and uorn 
adjacent and remote parts of the peritoneum. 

Very many symptoms, whicli accompany sexual diseases, ree 
branches of the lumbar and sacral plexuses, which originate in the cenl 
of the genital nerves within the lumbar cord. These lumbar symptonu,. 
which may ako ariw from other causes and do not accompany all sexual 
diseases, are: pain and tired feeling in the small of the back, pains in 
the iliac regions, shooting pains in the thighs and legs, paresis of th« 
lower limbs, cocoygodynia, aniestliesia or hy]>er!esthesia of the introiti 
vaginie, disturbances in micturition and defecation, etc. These syni] 
tomfi may result from direct implication of the corresponding nerves or 
they may be consensual in character. Entire complexes of the symptoros 
mentioned nwy bo present, although the pathological process affects onlj. 
single nerves. A symptom may also appear at a part bo remote from 
Bite of tissue-changes that the nerves of the former locality could not hai 
been directly affected. Thus, disturbances of the bladder, ureters, el 
may be associated with callosities of the broad ligaments fur removed fi 
the site of the symptoms. 

Then we notice symptoms in parts of the body and organs, which 
BO remote from the sexual apparatus that their reflex nature is snfficieal 
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proven. For exfttople, affections of nerves which atart from higher f 
of tlio conl (iiitercoetal neuralgias, iiiastodyiiia) and orgaus which are sap' J 
plied by the pueumugiLStric and sympathetic (cunllalgia, vomiting, globus J 
aphonia, congh, asthma, delirium cordis), Among tlie cerebral nerT«« 
the trigeminus is often attacked (neuralgia), more rarely the facial (sali- 
vation.) Ill recent times many functional diseases of the eye and ear 
have heen attributed to sexual disturbances. There is no doubt that the 
Utter are connected with various cntaneoua affections. Special interest 
attaches to vasomotor (hemorrhages, adema, etc.. in so-called vicariona ■ 
menstruation) and trophic disturbances. 

Finally, general nervous affections, neurasthenia, spinal irritation, 
hysteria, chorea, epilepsy, and even psychoses, liave been attributed t»4 
sesual diseases. 

The Utter may act in various waj-s in giving rise to nervous disturb^ 1 
ances. Their development is especially furthered by the weakness result- 1 
ing from losses of blood aiul profuse leucorrhcea. The nervous aSectioiU' J 
may also result in a purely psychical manner, especially if the patient is I 
unable to perform the marital functions, and is very mucli depressed in J 
consequence. In very many cases the peripheral nerves of the sexoslj 
oi^ns uro ut fault, and the emotional nature is affected later, often coin- 1 
cidently with the development of a general neurojmthic condition. 

It is extremely inifwrtant, so far as regards treatment and especially J 
castration, to determine whether the symptoms are due primarily to th« | 
sexual affection or what part is played by t!ie Utter in the symptomatology. 1 

In arriving at a conclusion we must consider the location of the nervoi 
symptoms, wliich, in sexual diseases, are apt to appear first in the nerval 1 
starting from the lumbar cord and then gradually spread further, Symp- i 
toms in more remote parts of the body or general spasms are preceded t^.l 
an aura in tbe lumbar nerves. The neurosis is sometimes confined te'.| 
that half of the body ui)on which the nniUteml pathological change i 
found. Nervous symptoms in remote parts alternate with those observed I 
in the genital organs. The symptoms are often found in those parts * 
(stomach, breasta, larynx) which are closely connected physiologically 
with the sexual apparatus. Certain neuroses are frequent in individual 
morbid stjites: gastric disturbances in retroversions; iliac pain, which 
radUtes towards the breast and shoulder, in inflammatory processes of tl 
y and surrounding parts. 
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A not unimportant feature is the relation in time between the neurosb 
flud certain pliiiees of the sexual life. The nervons affection may begin 
at puberty or the menopauBe; it occurs only during meastruatioa or in 
the middle of the interval or during pregnancy, or it disappears during 
one of these phases. Sometimes the neurosis appears at the beginning 
of the anatomical changes, or of pronouncfd functional disturbances of 
the sexual organs, or both are due to some gross injury to the latter. 

The nenrosis is rarely proportionate to the intensity and extent of 
pathological condition, it is often the very reverse. Certain irritant 
effects are absent iu complete destruction of the ovulating tissue of the 
ovary, and in large tumors, which are situated entirely within the abdom- 
inal cavity. 

Nervous attacks or painful sensations may be produced or inhibited 
pressure or other mechanical actions on parte of the genital apparal 
This sign is esjtecially important if it can be produced through the sen 
organs alone. 

An experimental demonstration is sometimes possible. The neni 
disappears after relief of a uterine displacement or change of sliape, 
returns with the latter. 

We must always endeavor to determine the genesis of the symptoma, 
and particularly the special factor of the morbid process which gave rise 
to the first effect on the nerves. This alone will decide, with regard to 
castration, whether the operation will relieve that factor of the morl 
process whicli produces the principal symptoms. These factors inclw 
the pressure of the swollen, displaced organ, t'xudations or tumors on 
nerves or entire plexus, and compression in the interior of the tissue 
cicatrices and retracting iwithological products. Furthermore, we alM 
observe traction of the uterine or ovarian ligaments, or combinations of 
pressure and traction in inflammatory changes of the ligaments, cicatricea 
of tho cervix, endometritis and perimetritis (as the result of spasmodiQ, 
uterine contractions). Finally, catarrh of the introttusand v^na, 
eions and intertrigo may give rise to considerable irritation, 

In determining the part played by the sexual disease iu the symptomat- 
ology, we must employ the' method by exclusion or ascertain the part 
played by other factors in the production of the symptoms. Especiall; 
important is the exclusion of those causes which, withont being 
with the affection of definite parts of the body, may give rise to neui 
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eapei^ially those included under the terme neurasthenia, spinul irritutioa. J 
and hysteria- I 

Apart from the demonstration of the causal connection between the I 
sexual affection and the iieiiroaia, we must also determine whether the I 
removal of the cause will relieve the resulting morbid condition. Nen-* I 
roses not infrequently persist oven after the primary causal factor lias beeo I 
removed. This is especially apt to occur when the nervotia uBection has- 1 
lasted a long time. Pronounced imiilication of the entire nervous system, 1 
and the occurrence of the neurosis under the influence of varioos noxionsJ 
influences, testify in favor of the view that unknown changes have tukeQ' | 
place in the nerves and produced the ao-calle<l stiihility. 

The anatomical changes which warrant castration arc found partly in 
tlie ovaries, partly in their vicinity and in other parts of the sesual system. 

The ovarian changes, which form an indication for castration, consist 
of amalt tumors and the affection which is attended by small cyst degendr- ■ 
ation of the follicles, proliferation and retraction of the stroma. TfaA J 
uterine changes innlmle congenital and acquired conditions, which render 
menatruation impossible or extremely difficult, while the ovaries are pres- 
ent and continue to functionate; furthermore, conditions which interfere 
not with the secretion of the blood, but with its discharge- Such con— 
ditiona may also affect the vagina. Finally, uterine structural changeBj I 
especially Gbro-myomabi, hyperplasia of the connective tissue, anomuliei I 
of shape and position; chronic inflammations near the uterus, such i 
peri-oophoritia, salpingitis, jjerimetritia and parametritis. 

1. Small Ovarian Tumors. — These include follicular cysts of more than I 
the ordinary size, glandular cystomata, papiUomata, malignant growths, ] 
dermoids, fibroids, small parovarian cyats. 

The character of the tumor (papillary cystoma, cancir, sarcoma) so 
times requires the moat rapid removal possible. But certain sequels 1 
must usually be present to thoroughly justify the oi)eration— tor example^ i 
violent neuralgias, i)roduced by compression, projection of the tumor | 
anteriorly above the edge of the broad ligament when the iiedicle is tense, j 
or the steady traction of a long pedicle if the tumor is very movable andj 
situated in the abdominal cavity. 

Or the operation is performed on account of severe pains from peri*j 
tonitic irritation and adhesive peritonitis, torsion of the pedicle, dysmenr I 
orrhi»a, consensual symptoms, such as cardialgia, profuse menses, oveiL J 
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metrorriiagias. If these annoying or threateuing symptoms are not 
present, the continued growth of the tumor itself nifiy necessitate extirpa- 
tion. Then the only remaining question is thiit of the proper period fgr 
operation. If the tnmor poBseiwea a good pedicle and sufficient mohili^ 
or has a broad base, so tliat the upper portion of the broad ligament ah 
is unfolded to a moderate extent, it is beat to decide on an early oji 
tion. If we delny the conditions are apt to become less favorable. 
tiol peri ton i tides, adhesions, torsion of the jiodicle, continued groi 
between the layers of tlie broad ligament, are not infrequent; when 
conditions ai'e unfavorable from tho start and the operation is not apt 
become more difficult, we may wait until the size of the tumors or 
severity of the symptoms no longer permits delay, 

3. r/ie ovarian affection alieiuled with small cygt degeiieritHon of 
follicles, proliferation and retraction of the stroma.'' 

This disease has sometimes been regarded as a serious condition, at 
other times aiS insignificant, or, at least, as a purely secondary process. 
The latter is undoubtedly often true. 
I All the processes which strongly aSeot the circulatory conditions in t) 
pelvis, especially those which produce venous stasis, may give rise to 
ovarian changes in question. For example, uterine displacements and 
tumors, flaccidity ot the walls of the pelvis (when the walls of the veins 
are poorly nourished), and valvular diseases of the heart.' 



< These changes (cystio degeneration of the follicles, formation of blood ^«ta, 
thickening of the albugineiv. proliferation and sclerosis of the stroma, foriua) 
of small flbroraata upon and within the ot^an, retraction, compression and t 
literation of tlie ovulating tissue, el*.'.) form the anatomical basis of th-va 
oophoritis. It is not infrequently the result of true iaHammatory processes, 
such changes also develop in otiier ways, though there may be intercurrent 1^ 
flanimatory processes. Ovarian d is placements, passive congestions, ! 
during the retrogi-essive metaroorphoais of the follicles, are genetically very b 
portant. But it will be advisable not to apply the term clironic oophoritis 
change whose origin is so obscure ; inasmuch as tliis nomenclature is apt to li 
to false paUiological and therapeutical views. 

* The marked dilatation of the vems of the ligaments has not attracted si 
attention. It is much less disUni-l art«r deatli tliau during hfe. I 
nounced m fibromata, and in one esse it became necessary on this account to peP- ' 
form amputation ot the uterus mstead of the proposed castration. Veritable coils 
of dilated vessels lay between the uterus and ovaries. Those were injured during 
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Next, the dogenoration is pro<Uicw.l by irritrttivc ami iiifliimmatory J 
proceascB of iuljacent orgiiTis, the uterus, tubes, pt^rltoneam or cellular'l 
tisene. It Beems that the same process wliicli causes retraction of tb« I 
parametral cellular tissue, may extend along the ligament to the OTwian 
Btroma, and there produce so-called chlorosis. Even in uterine fibromata 
the stroma of the ovary is not infrequently implicated, and the follicul&r 
apparatus considerably atropiiied. 

Apart from these scconilary conditions there may be primary afTeotioni^ | 
which are associated with no other diseases, or, at the most, with slight 
peri- oophoritis. They may result from certain infectious diseases, par- 
ticularly scarlatina, and from escessive or unnatural sexual irritation. 
But in some crises no cause is apparent. 

The dii^osis is not especially difficult. We are usually able to fe«i 1 
the indiridual retention-cysts as irregularities or elevations on the surfaoO' J 
of the enlarged organ; or a very hard, small body is palpated. 

It is often difficult to decide whether the ovary, which has been tound.l 
diseased on examination, is really the cause of the symptoms, which are 
often of a purely nervous character. It must bo remembered that appa- 
rently similar anatomical changes may exist in the ovary without any 
symptoms. The primary or secondary nature of the changes should first . 

Ihe application of a double ligature, iind tlic bemorrhuge could not be checked with- 
out extirpalioo of the uterus. 

Very marked conditions at this kiad are also observed in conditions of poor gen- 
eral nutrition, imperfect musculur development, obesity, heart disease, relaxation. 
of the pelvic walls, chlorosis, displacement of the uterus and ovariiis. The so-called- 
chronic oophoritis is then the result of venous congestion. Marked varicosity oC 
the ovarian veins may even lead to almost complete atrophy of the organ. Th« 
diugnosis of such dilabktions may be mode duriug life, — poor nutrition, especial^ 
flabby niusclea, varicose veins in the lower liraba, external genifalB, and rectum* 
bluish color of the vagina and cervix, relaxation of the abdominal walls and ut«>. 
ine Ugamenls (unless there are intercurrent inOammatory processes in the latter), 
retroversion, and pi-olapse. Richel describes a doughy, fluctuating, poorly deOned 
tumor at the side of the uterus, which he observed in the dead body. 

Among the prominent symptoms are : pain in tlie back and groins, a feeling of 
heat, pressure and fullness in the bypogastrium. The symptoms are increased in 
the erect position. Emmet narrates that a patient, on standing up, felt as if some- 
thing were about to burst in the pelvis. She suffered from nausea and fainted. 
Later she suffered from an hixematocele; this was punctured and recovery 
After suppuration of Ihe sac. 
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lio dotormmod. In the former event, we must thou decide whether some 
other source of the symptoms may not be present. In the lutter eveut, 
wo must determine the jtart played by the primary affection in the pro- 
duction of the symptoms, and to what extent tlie primary disease may be 
relieved, or, at least, its effects inhibited by the operation. This may be 
done occasionally by castration itseff or some palliative method — for ex- 
ample, the relief of retroversion. Marked dilatation of the reins of tha 
ligaments are relieved entirely or in part by the obliteration of numerooSw 
vessels and thromboses. If the primary affection plays the principal p 
in the production of the symptoms, and is affected very slightly or not H 
all by castration, nothing is gained by removal of the ovaries. This i 
often true of retracting peritonize and parametritic processes, and in t 
ovarian disease resulting from valvular affections of the heart. 

3, Conditions of (he itlerun, xvhich prevent t lie secret ioti of lite >• 
vr make it exiretneli/ difficuU, while the omrieti continue to functiorutts 
These conditions are chiefly congenital or depend upon imperfect dem 
opment during puberty. They include abaeuce of the uterus, i 
montary development, the persistence of the fcctal or child's type, i 
finally, the eo-called utents pubcscens. Puech applies the latter term t 
an organ whose shape resembles that of the vii^in uterus, but whose b 
and weight are far loss. In the two latter anomalies subsequent develop* 
ment is not imiwssible, and there can be no question of castration ■ 
long as the individual is at that age when further development is posaiUtt 
and the measures which may produce it have not been exhausted. 

The matter seems very simple in the other cases. But certain foe 
impose caution upon us. Thus, individuals who possess a rudimenti 
uterus and functionating ovaries, may present very slight or no symp; 
toms. It has also been found that certain annoying symptoms may b 
experienced for years, but are well tolerated and have no specially injuriotQ 
effect on the general condition. When severe symptoms, violent congi 
tive conditions, hemorrhages from other parts of the body, codema, sere 
transudations in the cavities, and finally grave neuroses, such as cpilepi 
and mental disturbances, are present, it is often doubtful whether oti 
independent diseases or complicating developmental anomalies ai 
present. Stenoses of the largo vessels, congenital diseaso of the hei 
abnormal position of the kidneys, imperfect development of the exte 
genitals, ovarian herniiB, anomalies of the nervous system, deformiUesd 
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the skeleton, defective developmeTit of t}\e entire body, liavo been ob- I 
served not iafrequeiitly, They sliow that the rudimentary development 
of the nterus often forms only a part of the abnormal condition. Hence 
other cunsee miiet be excluded before we proceed to a aerious opemtioa. 
Accidental complicating affections, which may give rise to eimilar symp- 
toms, must not bo overlookod. 

If other cauBca have been excluded, we must seek for positive proof of 
the genesis of the symptoms from the anomaly of the genital system. 
Tlic first appearance of the symptoms at the period of puberty, their 
periodical occurreuoe, at least in the beginning, the {lains starting directly 
from the ovaries, and the tenderness on pressure are especially important. 
It may often be proven that the ovaries arc really functionating. Their 
surfare presents irregnlaritiea, small prominences and depressions. An 
enlarged follicle is felt occasionally as an hemispherical projection. One 
or the other ovary is enlarged periodically. More marked enlargement 
and tendernees coincide with more pronounced symptoms. This has 
heeu observed with 8i)6cial distinctness in ovaries situated in hernial sacs, 
but it may also be detected in normally situated ovaries on careful ex- 
amination. 

Acquired conditions of the uterus, which prevent menstruation, must 
be considered from the same standpoints. These include complete or 
nearly complete ohhteration of the cavity from traumatism during delivery 
or after operations, atrophy after severe labors in consequence of losses of 
substance from the trauma itself, diphtheria. Atrophy of the uterus has 
also been observed after jMirametri tides. Old, liard connective tissue ex- 
udations sometimes cause permanent ameiiorrhcen. In the rare hyper- 
involntion of the uterus, which develops without a severe puerperal affec- 
tion, in the persistent anionorrhiDa following violent emotions, injuries 
with concussion of the whole body, severe cold during menstruation, 
violent coitus, ete., the condition of the sexual organs and the part played 
by the utonia aud ovaries are known too little to be taken into considera- 
tion here. 

4. CiinditioHs of the uterus or vagina, whlrh prevent the ficre/ion of 
the menstrual fluid. These include all atresia; and marked stenoses of 
the genital canal, whether congenital or acquireil. Castration need only 
be considered when the atresia can not be relieved or another suitable 
canal mode. In truth, it would he difficult to find cases of this kind in 



L ^ 



rsi4 



GENKRAX AlfD OPBEATTVE GYNECOLOGY. 



wbich castmtioQ is justi&ible. If hiemutomctni or Ii«imitOBalpinx hiis 
developed, it will usuaify be difficult to find the ovaries. The d&ngcr 
of the operation wonld bo greatly increased by tliia difficulty, by the often 
extensive iodammatory products, and by the blood sac itself. In the beet 
event complete recovery would not ensue, aa the collection of blood with 
its sequels would persist. Only one operation of this kind hiu been per- 
formed (Kleimciechter, Ztschr. f. Heilk. 1884). The atresia was ac- 
quired; large urinary and recto-vaginal fistula; htematomotra. Right 
tube healthy, left tube adhei-eiit to the ovary and distended (hydrosal- 
pinx.) Ovaries in small cyat, follicular degeneration, peri-oophoritis, 
remains of exudation in the pelvis. Death from septic peritonitis. 
Kle i 11 wfec liter proposes that the hematosulpinx which may be present 
should also be extirpated. But we also find descriptions of complete or 
incomplete atonoeea (esjHicially of the acquired variety) in which an ac- 
cumulation of blood does not occur although the ovaries undoubtedly 
functionate. The uterine strncture is usually changed to such an extent, 
that the secretion does not occur on this account. Here the atresia per M 
plays no part, and these casee belong under the previous indication. 
the other liand the atresia itself sometimes prereiits the menstrual 
tion. This is to be assumed, for example, in Fletcher's case, in which 
a woman of :i3 years suffered from amenorrhtEa without hematometra. 
The vaginal atresia, which was present, was relieved, after which raen- 
struation and later pregnancy set in. Ficshl's interesting case (/*i 
Med. Wschr. 1883, No. 12) also belongs here. The patient, act. 2' 
suffered from congenital atresia of a portion of the vagina 3 to SJ cm. long;' 
No accumulation of blood. Five years after marriage symptoms began: 
pain and pressure in the head, formication in the hands, visual disturb- 
ances, rings before the eyes. This also shows the great difference in the 
relations of the anatomical changes to the symptoms. Particular cir- 
cumstancoB, perhaps conditions which produce compensation, may prevent 
the effects of a very marked anatomical anomaly. Firm tsmponi 
or closure of the external orifice of the uterus with sutures, may 
diminish the menstrual secretion and occasionally e-en check it witl 
causing any damage. 

In the individual case it is often difficult to decide whether the al 
of the menstrual secretion is the result of the atresia or of tissue cbang-<8. 
The latter is probable when the uterus is small, atrophic, very rigid and 
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hard. The distinction is not unimportant in practice, since, in the latter I 
event, all attempts to rolieve the atresia wonld be unnecoasiiry, and in the 
forma* event, the genital caniil must be made ]iormeable before castratioa 
is decided upon. In Battel's cafee of acquired atresia, in whicli the open^ 
tion was performed, ihe uterus v&s retroflezed, adherent and small; no 
liamatomet™. The etmctural changes, which liad developeil af l«r a vftry 
eevere labor, were probably the cause of the absence of the inenatruid 
secretion. The atresia seems to have played no part in the whole matter, 
although the case is usually mentioned aa one in which the operation wab 
indicated by the atresia, 

5. Diseases of the Uierus. — These indiide chronic hyperplasite, with or 
without changes in the shape and position, chronic endometritis, and 
fibromata. With the exception of fibroids these conditions mrely produce 
direct danger to lite, and only those cases need he considered in which - 
the symptoms are extremely distressing and have a marked reaction on tha 
general condition. In addition the ordinary remedies must have been 
employed without success. Much depends on the social position of thti 
patients. The operation need rarely be performed on account of tliis in- 
dication in a patient who possesses the means of securing every comfort 
and attention. 

The following are the reasons which have indncol us to perform castrft- 
tion in myomata. In the absence or rudimentary develojiinent of the 
ovaries there is also absence or rudimentary development of the tubes and 
uterus. After castration of young female Jinimals, the tubi's and uterua 
cease to grow or even become smaller. Atrophy of tlie uterus has been 
observed after bilateral ovariotomy. As a rule Ghroids do noi grow after 
tlie menopanse, and may even undergo retrogressive metamorphosis, at 
the same time the symptoms diminish or disappear, liut there are also 
exceptions to this rule. 

Experience has justified castration based on tliese premises. Tha 
resnlts have been very favorahlo in myomata, thongh with some excep- 
tions. Tlie latter has also been observed with regard to the effect of the 
natural menopause on these tumors. 

The manner in which the loss o( the ovaries causes disappearance of 
fibroids or cessation of their growth, is not entirely clear. We may, 
indeed, call to our aid the general law that the alwlition of the function 
of a part of the body also causes atrophy of this part. We know with. 
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I regard to the glands (testicles, kidneys) tlmt their I'emnral or the aboli- 
' tioil of thoir function, with the associated loss of function of their eicre- 
i tor; ducts, results in their atrophy. But the causal counection is not 
cluar, although the fact is undoubted. ' The ceasjitiou of the periodi- 
ca! congestion which occurs immediately or some time after the opera- 
tion must bo taken into consideration with regard to the utcma and 
tubes. 

Castration is also effective on account of the ligature of the vessels in- 
cident to it. A part may here be played by the ligature of individual 
arteries, pcrhajw to a still greater degree by that of numerous veins and 
Bubsequent thromboses. The considerable change in the circulatory con- 
ditions of the turner and the pronounced venous stasis is usually showitp' 
very decidedly, a few days after the operation, by the enlargement of 
tumor and hemorrhage, both of which may be very notable. In 
fatal case the tumor l)ec!inie very edematous. As a rule, this swelling 
subsides, probably by the aid of collateral vessels. The serous inliltra- 
tion of the vessels favors retrogressive metamorphosis, which often eeta 
I in very quickly. The disappearance of even lat^o fibroids, which 
I infrequently occurs very rapidly, sometimes even in a lew weeks, 
doubtedly depends upon the circulatory disturbances. The artifii 
menopause plays a minor part, and assists recovery chiefly by the 
vention of subsequent congestions. On the other hand it is very 
portant in the slow and gradual diminntion of the tumor. But 
changes produced by the stasis are not always compensatetl in a favoral 
way. The veins and lymphatics may be partly oblitemted. In otl 
parts they remain dilated and the thromhi may break down. The tn: 
■which had fii-st uiuJergone atro])hy and perhaps had not given ria 
hemorrhages for months, again enlarges, after renewed honiorrliagea. 
becomes soft and contains smaller and larger cavities, filled with 
or sero-purulent fluid (fibro-cystie or lymphangiectatic tumor). Its 
connections with the remainder of the organ become loosened, so tha^ 
it had originally been more markedly developed towanls the uterine cavil 
'a sort of sjKintaneous enucleation may begin. Thus, Fehling remoTefl' 
per vaginam a fibro-myoma which had extended to the umbilicus, and 
in which I had performed castration about 3 months previously. At the 
time no lieraorrhages occurred but they began later. Pains set in, 
cervix shortened and the os dilated. liantock extirpated, about 2 
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after castration, a myoma which had undergone cystic degeneration and 
which, after the former openition, hiid firet diminished in si::u. 

The causes of this rare termination are not thoroughly known. In my 
two cases the tnmorti developetl from the lower lialf of thg body of tho 
Dterns, and had grown l>etween the ligaments; one of the tumors was i 
enorroons in size. Bantock's case was that of a small fibro-myoma whioh 
developed in the ordinary way. The termination has been attributed to 
the irritation of the silk ligattiroe or the remains of the ovaries (Thornton). 
Tait claims that neither the removal of the ovaries nor the ligature of the 
vessels plays any part in the cure of fibro-myomatsi. The real cauBal 
factor is the extirpation of the tubes, because the latter, not the ovaries, 
provoke raenBtruation. We think it is unnecessary to coml»tt this theory, 
and will merely remark that in a large number of oastnttions, performed 
in fibro-myomatu. the ovaries were removed without the tubes, without 
impairing the results. Tho fact that Tait observed amenorrhoju and 
shrinking of the myoma in a ca<je in which he was unable to remove the 
ovaries, and therefore merely stripped the tubes from the tumor and ligated 
their uterine extremities, does not prove anything. Some tumors of this 
kind poBsesB tittle resistance) and undergo atrophy after modenite diminu- 
tion of the blood supply and disturbance of the circulation. The tubea 
are dependent on the ovaries aa an excretory duct on its gland. They 
are nidimentary or absent when tho ovaries are in a similar condition. 
They do not grow or even become smaller if animals are castrated when 
yonng. Finally, atrophy of the tubes has also been observed after castra- 
tion of adult women. On tho other hand the first development of the 
ovaries, their growth and subsequent condition, are entirely indejtendent 
of the tubes. 

As a general tiling fibro-myomati require operative interference only 
when they grow rapidly and produce violent hemorrhages, or protluce 
dangerous or very distressing symptoms by compression, displacement of 
the viscera, etc. As soon nS surgical treatment is indicated, castration 
mnst be comimred with other operations, sucli as enucleation through 
the vagina or abdominal walls, supra-vaginal amputation of tlio ut«rua, 
removal of the pedicle when the tumor is subserous and pedunculated, and 
even total extirpation of the uterus. 

The choice of one or the other operation depends on the size, structure, 
connections and situation of the tumor. Enormous tumors require ex- 
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tirpntion and would justify castrntioti only when the radical operfttJOB 
aplieors too dangerous on aocouut o{ the structure and couQections of 
the tumor or Ihe geuenil condition of the jHiticnt, while the ovaries may 
be easily removed without any risk. This is also true of all fibro-cysti^' 
tumors, Pfeu i( smiill. But we would not entin-ly exclude castnttit 
iaiumuch us a good result lias been reported even in this form (ThomI 
Lond. Obnt. Soc. ^'ol. XXIV. p. 137). In submucous iibroids, which 
project strongly towards the uterine cavity, removal through the naturul 
passages cuu only be rccommendtnl If there is bcgiunlng spontaneous enu- 
cleation and a favorable ])reparation of the cervix. The enucleation of a 
tumor in the cervir or lower segmuut of the nterus, after incision of the 
fornix vagina, need be taken into consideration even loss frequently. 
Sub-serous tumors are usually pedunculated. In other cases a sort of 
pedicle may be formed, or, at least, i-omovai is possible without oiKjniug 
t!io uterine cavity. Extir|Mtion of such tumors ia also indicated, as soon 
as they have produceil injurious effoctB by their eizo, mobility, impiiction 
in the pelvis, irritation of the peritoneum. But as these growths are rarely 
JBolatmi, as the entire uterus is almost always affected, and other nodules 
are apt to develop further, we think that castnition is also indicated at 
the sumo time if unattended with any considerable danger- Castration 
lias been excluded in myomata of the cervix., and laparotomy has boeu 
performed, unless enucleation through the natural passages was possible. 
It was supposed that castration would be less effective in such tumors 
because they are supplied by the uterine artery. In some casus, further- 
more, the symptoms of (tressure and impaction ap|uti'ently necessitated 
speedy removal of the tumor. We have performed castration throe times 
in lai^e tumors of this kind. In one the success was complete. The 
hemorrhages and menses ceased and the tumor shrivelled. In the second 
patient the hemorrhage ceased and amenorrhiva set in, but the tumor 
continued to grow. The third case is too iHiceut. At all events tlie 
favorable termination should stimulate furtUer attempts, especially 
castration is usually very easy and devoid of danger because the u1 
pusheil upwards. If the o{)eration is unsuccessful, extirpation of 
tumor still remains. Hence, we prefer ciistration to the very daiij 
extirpation of the tumor by laparotomy. 

With the exceptions mentioned castration should first be perforraed- 
all fibro-myomata, which re^juire operative interference, and it is 
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preferable to Bnpra-vaginiU amputation of the uteruB. The resulta of tlie ] 
Uitter ui>eratioD, combuieil with intra-peritoneal troutment of tlm etump, 
are decidei.lly bad. Tlie results of extra-peritoneal troutnicnt of the pedi- 
cle am much better, but the mortality is nerertholess greater than aft«F ■ 
castration. We must therefore take tlie more favorable clmnoe, even if, as I 
happens ill rare cases, it must be followed later by extirpation. In excep- I 
tional cases (very low ovaries, tirm adhesions, marked varicose dilatation I 
of the ovarian veins), castration may be more dangerous than removal of 
the body of the uterus. 

Su pill- vaginal amputaiiou of the uterus has often beeu preferrea lo 
castration because the former is a more rational and radical method. But 
this means very little. We need not wish to attain more than the cessa- 
tion of hemorrhage and atrophy of the tumor, and the slighter the danger 
in attaining these objects the better. 

6. Chronic injlammntiona of thu itibis, pelvic peritoneum and parame- 
trium. — The diseases of these structures, and the coincident aSections of 
the other sexual organs, bladder and rectum (which occur partly as cora- 
]ilications, partly stand in causal connection with these inflammations), 
are extremely manifold: thickening and retractions of the socro-uterina 
and broad ligaments, broad adhesions, membranous and band-shaped ad- 
hesions between the pelvic organs, or between these and the intestines; 
in recent processes, collections of serous fluid, gelatinous mosses or meta- 
morphosed extravasations of blood. 

In addition, changes in the shape and position of the uterus, immobility 
of the uterus, thickenings on its surface, circumsoribed or diffuse hyper- 
plasia of the connective tissue or muscular coat, eadometritiB of the body 
or cervix with erosions. i 

Also, sn^all cyst follicular d^eneration and degeneration of the ovarian 
stroma, with more or less disappearance of the glandular tissue, thicken- 
ing of the albuginea, displacement of the organ and adhesions to the wall 
of the pelvis, uterus, etc. 

Also, occlusion of the e.Uromity of the tube usually with adhesion to 
tlie ovary, pelvic walls, uterus or otlier parts, such as the floor of Douglas's 
cul-tle-Hai: ; hydrosalpinx, small tubo-ovarian tumors, or distension of the 
tube with thick cheesy masses. 

Other structures are often affected For example, we find small par- 
ovarian cysts, small papillary or cystic formations on the aerous cover- 
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ing o[ the tubes and vicinity, anukll fibrona nodules, especially on tbe 
fimbria*, occasionally caloilied and laminated. Fibromata as lai^e as a 
bean or even a walnut may also be found. 

The chronic inflammatory process often starts from an infections 
catarrh of the tubes; eometimes primarily in the ovary, a great part being 
then played by abnormal development and retrogression of the follicles 
in consequence of venous congestion and sexual excitement. In other 
cases uterine displacements give rise to irritative, inflammatory' processes 
as the resnit of flexion and compression of the vessels. In puerperal, 
gonorrhceal or other infections, such as are found in chronic catarrh and 
erosions of the portio vaginalis, the process travels very oft«n through 
the walls of the vagina and uterus or through the cellular tissue to tbe 
peritoneum. Compared with the changes in the ovaries and tubes, the 
parametritis and peritonitis must then bo regarded as primar}'. In rare 
cases the pelvic peritonitis starts from an affection of the bladder, rectum 
or even one of the abdominal viscera. 

The genesis of the symptoms is extremely varie<l and often complicated. 
The vessels and nerves imbedded in an infiltrated, liarcl or shrunken tissue 
are compressed or bent, and venous stasis and nervous symptoms are thus 
produced. The circulatory disturbances give rise to various secretory 
anomalies of the uterus, disorders of menstruatlou, swelling and catarrh 
of the mucous membrane. When the uterus is imbedded in a firm exu- 
dation, its fixation and the changes in its shape and position cautie further 
anomalies of function. The normal activity of the ovaries may also suffer 
from thickening of the albuginea, and from the displacement produced 
by the surrounding firm tissues or pelvic peritonitis. The adhesions of 
the bladder to surrounding parts or its situation in exudation may render 
any considerable fullness of the organ impossible in a mechanical way or 
produce abnormal conditions of pressure, and thus dyauria and ischuria. 
The walls of the rectum are sometimes incapable of normal contraction. 
Even the ureters and kidneys may suffer, the former on account of trac- 
tion and flexion. We must not forget to mention that the mesentery of 
the colon, sigmoid flexure and small intestines may be adherent to t 
pelvic organs, and give rise to digestive disturbances, intestinal < 
irregular peristalsis, and constipation. 

The various sources of the numerous symptoms must make ; 
trcmely careful in formulating the indication. We refer the reader t 
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tbe general remarks on the carative effects of castration. Success is to 
be expected in those cases particularly in which tlie operation removes 
the factor which gave rise to the symptoms. In some cases the latter are 
confined chiefly or exclusively to the menstrual period, or, at least, are re- 
exciled by the menses. The anatomical change per se would not give rise 
to any symptoms^ since these require a second factor, viz., the menstrual 
congestion. But this condition of things is rarely so pronounced that it 
alone warrants the operation. The indication is better founded when 
tbe disturbance of ovarian activity, produced by the disease, gives rise to 
tbe symptoms^ as happens so frequently in displacement and compression 
of the organ in the inflamed tissues. '^Fhe indication is also more assured 
when the symptoms are partly produced by fixation of the uterus, es- 
pecially in an abnormal shape and position, by bands or false membmnes, 
or by similar conditions of the bladder, and are removed by castration. 

The least is to be expected when the symptoms are produced solely by 
tbe structural changes of the connective tissue and their effects on the 
nerveis and vessels, as is particularly true of atrophic parametritis. 

As a general thing not much can be hopeil for in wide-spread, intense 
and very old inflammatory processes. The factors which then concur in 
the genesis of the symptoms are usually numerous, and cannot be re- 
moved entirely by the operation. At the same time the danger of the 
operation is often very much increased. 

Appendix. — An indication which is not based on anatomical changes 
in the sexual organs, does not appear to us to be tenable in the present 
state of our knowledge. Battey * cautiously formulated an indication of 
this kind, and unfortunately this has led to many unjustifiable operations. 
The following are the reasons adduced in support of such a ])roceduro: 

Some, for example Schroeder ( VerhandL d, BerL Gen. f, Geh. u, Gt/naeh. 
Sitzg. Feb. 9, 1883), say that changes in the sexual organs, e8})eciaily 
the ovaries, may be present and give rise to the symptoms, although they 
cannot be recognized on examination. It must be conceded that this is 
pogsible. But on such possibilities we cannot found a positive judgment 
on the genesis of the symptoms, and still less can the indication for a 

* *' In cases of long protracted physical and mental siifferiiip*, dopeudent upon 

monthly nervous and vascular perturbations, which have resisted persistently all 

other means of cure, the question of a resort to the operation is to be committed 

to the prudent judgment of the conscientious practitioner in each particular case." 
Vol. L— 21 
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diingerous operation be based on this possibility. A mere symptom- 
complex, a series of functional disturbances of the sexual organs * or 
nervous symptoms, which often appear in remote parts of the body, do 
not permit a positive opinion concerning their origin. This is also true 
of many other organs. If we do«not abide by the demonstration of the 
anatomical changes, we lose our solid foundation, and then operations 
which are analogous to castration of the healthy testicle for neuralgia of 
that organ, become unavoidable. 

Others have expressed the view that, in the development of a clinical 
symptom-complex, the physiological function of the normal genital ap- 
paratus forms one factor; the general disposition, especially the abnormal 
condition of the nervous svstem, forms the second causal factor. Both 
factors possess equal significance. It was even said with reganl to certain 
cases tliat the sexual function is too much for individuals of certain bodily 
constitution, while they are healthy without this function. 

Views of this kind are entertained particularly with regard to diseases 
whose symptoms explode exclusively or chiefly during the menstrual 
period^for example, the periodical psychoses. The results obtained by 
castration under such circumstances were not very favorable. It seems 
that the normal function of the sexual organs has a not unimportant sig- 
nificance as an occasional factor, but that the main cause of the disease 
is situated in anotlnu* locality. And it is especially important that the 
occasional factor, after its removal, may be readily replaced by another. 
On closer examination, furthermore, it is often found that the symptoms 
do appear more severely during menstruation, but that the patients are 
by no means healthy during the intervals. This is particularly true, for 
example, of mental affections and severe neuroses, in which an hereditary 
taint is often demonstrable. Menstruation is, therefore, not a coordinate 

^ We should even be more cautious in tlie interpretatiou of menorrhag"ias, uter- 
ine liemorrhages, disturbances of the menstrual rh^'thni, dysmenorrhcea, and even 
of secretory anomaUes of otiier kinds. All these symptoms are j^enei'ally attrib- 
uted to primary affections of the genital apparatus, but this is by no means al- 
ways justifiable. Numerous physiological and pathological investigations have 
shown that the symptoms may have entirely different sources. 

The curetting of the mucoas membrane, which is now employed so generally in 
uterine hemorrhages, appears as i*ational as if the niusal mucous membrane were 
curetted at each epistaxis, or was manipulated forthwith with tincture of iodine 
and astringents. 
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&ctor in the genesis of the disease, and, after its cessation, some other ex- 
citing cause takes its place. Furthermore, it should always be borne in 
mind that menstruation is not such a simple process as has been hitherto 
assumed, under the influence of the exclusive ovulation theory or even 
of Pflueger's hypothesis. At all events various factors are present during 
menstruation, such as increased or diminished blood pressure, the irrita- 
tion of the swollen follicle, the swelling of the uterine mucous membrane, 
and the variations in the bodily temperature. These may act as exciting 
causes, either singly or in combination, and it is evident that some of 
these factors may develop in consequence of other influences. 

Finally, the indication for castration lias been based on its general effect 
on the entire organism, and particularly on the nervous system. But 
unfortunately these effects are not sufficiently known. We know that 
castrated animals exhibit a tendency to the accumulation of fat and that 
they become more docile. We know of cures of serious neuroses during 
or after the menopause, but also of the development and exacerbation of 
such affections. We assume its favorable influence on osteomalacia — an 
influence which does not depend solely on the non-occurrence of preg- 
nancy. 

Hence we are not justifled in formulating an indication when patho- 
logical changes of the sexual organs are not present. Either we must 
have to deal with the removal of a focus of irritation, such as the diseased 
ovary, and at the same time of surrounding parts, or we make use of the 
well-established influence of extirpation of the ovaries, Le», the abolition 
of the ovarian functions, upon the other sexual organs. Perhaps in the 
future we will discover other well-founded indications, but in the present 
state of our knowledge tliis does not appear possible. 

« 

Technique of the Operation. 

The preliminaries are similar to those of ovariotomy. Concerning the 
antiseptic measures, see page 1T4. 

The most suitable period for the operation is the first week after the 
cessation of menstruation, but it may also be performed as late as 4 to 5 
days before the expected menstrual period. In very anaemic individuals, 
especially those suffering from fibromata, and considerable monorrhagia, 
it is even better to wait until they have recovered sufficiently from the 
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previous menstruation, and to operate shortly before the noxt period. 

stasis hemorrhage will occur in all cases, and otharwiat; ii would occur 

soon after the menstrual hemorrhage. 
The position of tlie patient depends on the method of incision, hut alao 

on the supposed difficulty of tiie operation and particularly upon the 

connections of the ovary. If alxlominal incision ia chosen a long, not too 
, broad, foor-comered tiihle is selecteil. The trunk is moderately elevated, 
I and the lower limbs somewhat flexed at the knees by the aid of pillows, 

80 that the abdominal muscles are relaxed. A very good operating tabW -j 

E that of Pcan, When this is used the introitua remains free so tlu»t, i 




, the introduceil hand of a special assistant may be employed i 
elevating tlie uterus and its appendages. 

In difficult cases, especially if the ovary is firmly fixed and situated 
low. If the uterus and appendages are moved with difficulty, the patiea^— 
is advantageously placed as in Freund's operation, or the preliminariea u 
arnuiged in such a way that this position may be rapidly assumed, e 
■we suppose n priori that it may be dispensed with. 

If we decide on vaginal incision, Sims's or Simon's or the ordir 
lithotomy position may be selected. But the lateral -abdominal ] 
is changed after the peritoneum has been opened. 

An assistant at the head of the putient administers the amesthetio, i 
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second one, at the side of tlie table, assists the operator, i 
the inBtruments, A nurse attends to tlie Bponges. 

The instrumentariain consists of a broad-bladed bistoury, a blunt- 
tipped bistoury, curved scissors, ordinary straight scissors, a liollow sound, 
forceps, clamp- forceps, ovariuu forceps, Dechamp's needles, eilk ligatures 
of various sizes, catgut, eliistic ligatuivs. catheters, large and small 
sponges and sponge-holders, abdominal bandage and dressing. 

Tlie ovarian forceps {Fig. 123) has, at its tips, oval rings with fenestne, 
whose ribs are carefully rounded externally. When both rings are closed 
the blades arc somewhat separated as far as thu lock, in order that the 
viscera may not be caught between them. The lock permits perfectly 
tight or less firm closure of both rings, so tlutt the ovary, when grasped, 
may not be pinched oH. 

The operation consists of three stages, first the opening of the abdomi- 
nal cavity, secondly the search for the ovary, and thirdly, the toilette, 
closure of the wound, and bandaging the abdomen. 

L FlHST SXAQE. — OrENINO THE AbDOUINAL CaVITY. 

~ Various points for opening the aMominal cavity have been selected, 
for example, tlio linea alba, the iliac region above the lateral part of 
Poupart's ligament, or some other part of tlie abdominal wall, varying 
according to the special position of the displaced ovary, and finally the 
jwsterior fornix of the vagina. 

The incision through the litiea allw possesses the great advantage tliat, 
if necessary, it may be elongated as much as possible. If the Ihiea alba 
is not included in the incision or only in part, the muscular fibres may 1 
be cut longitudinally. If a gootl deal of room is neede<l in some special ! 
case, this may be secure*], if necessary, by making lateral incisions in the j 
recti- 

When normally situated it is not diCBcult to draw the ovary into the 1 
median line and even in front of the abdominal walls. But very con- ] 
siderable resistance may be offered by a rigid infundibulo-pelvic ligament, ' 
firm pathological adheBions to the lateral wall of the pelvis, pronounced 
rigidity of the entire broad ligament, deep position of the ovary in the 
pelvis and Douglas's sac, and adhesion to these pirts. In caseii of fibroma 
the ovaries are situated not infrequently entirely to the side and occasion- ■ 
ally more posteriorly. The tumor may be very slightly movable, cannot J 
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be pushed to one side^ and still loss can it be turned on its long axis, so 
that the ovaries are brought into the median line with extreme difficulty 
or not at all. After the operation the pressure of the usually enlarging 
tumor, especially if tympanites is also present, may stretch the sutured 
abdominal incision, and may even cause it to burst open. This danger is 
greater when the incisions are long. 

The flank incision is commonly adopted by the veterinary surgeons, 
but Ilegar is the only one who has used it in women. It lias the ad- 
vantage of making a shorter path to the ovaries. But this is only ser- 
viceable when the ovary is fixed more firmly than usual to the side of the 
pelvis. Its disadvantages are that a double incision must be made, more 
vascular tissues are cut, and the muscular fibres are more apt to be cut 
obliquely. Nor can the incision be made as long as may be desired. The 
muscular fibres, which are cut obliquely and transversely, retract forcibly 
so that the cicatrix is often thin. If the ovaries are situated closer to 
the median line, if the ovarian ligament is short or there is an abnormal 
connection with the uterus, or if the latter is fixed so that it cannot be 
shoved sufficiently to one side, very considerable difficulties may ensue. 
Incisions in other parts of the abdominal walls are attended with similar 
disadvantages. 

The advocjites of vaginal incisions claim that the secretion of the 
wound esciipes readily, and that, if necessary, a drainage tube may be 
inserted through the open incision. In addition, the fingers or instru- 
ments come very little or not at all in contact with the viscera, particu 
larly the intestines. But the disadvantages of the method are by no 
means slight. It is sometimes difficult to make the incision, particularly 
the opening into the peritoneum. Douglas's sac sometimes does not de- 
scend very far, and, in fibromata, the peritoneum may even be elevated. 
The adhesion of the peritoneum over the fornix is not very firm, and 
sometimes a thick layer of loose connective tissue is inserted between the 
vagina and peritoneum, and must be incised before the latter is reached. 
A canal whose tissues are readily infiltrated is thus produced. Under 
normal conditions the tension of the ligaments prevents any considerable 
traction of the organs downwards. The pedicle must be treated and the 
ovary removed without the complete aid of the sense of sight. Sufficient 
exposure is impossible in case of accident, such as hemorrhages or firm 
adhesions. 
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The incision through tlie Unea alba is made in the same way as in 
other laparotomies, but it presents certain peculiarities. The abdominal 
walls are not stretched and thinned, as in large tumors, the subcutaneous 
cellulo-fatty tissue is more abundant, the recti are in closer apposition, 
so that the linea alba is recognized with greater difficulty. The sub- 
peritoneal adipose tissue is often quite thick. The peritoneum is usually 
unchanged. The blood-vessels of the abdominal walls are more abundant. 
The distance between the umbilicus and symphysis is not enlarged and 
hence a long incision — for example, one which is required for the passage 
of the entire liand — may occupy this entire distance or even more. 

In operations which promise to be mild, we make an incision about 
8 to 10 cm. long, beginning 2 to 3 cm. about the symphysis. After the 
cutis and subcutaneous tissue have been rapidly incised, spirting vessels 
are carefully ligatured. We then search for the linea alba and incise it. 
If we miss it and come in contact with the muscle, at some distance from 
the median line, its edge is drawn to the side with the tips of the fingers. 
If the adipose tissue is not very thick, it may be cut through layer by 
layer. If it projects in large ridges, it is partly excised. Whatever 
hemorrhage may take place is then checked. The peritoneum must be 
incised with great care. Thin folds are raised with a fine pair of forceps 
and are cut off flat. A grooved director, introduced into the opening, 
will inform us in doubtful cases. The movement of the instrument is 
prevented if the peritoneal cavity has not been entered. After a small 
opening in the peritoneum lias been made the director is introduced, then 
the index finger, and the incision is prolonged with a blunt-tipped bis- 
toury or curved scissors. Even this must be done very cautiously. The 
omentum and intestines are often so close to the finger that they may be 
wounded. Each incision must be carefully watched and not made too long. 

When the |>eritoneal cavity has been opened and the operation promises 
to be difficult, the peritoneum should be stitched to the wound in order 
that it may not be separated too extensively from the abdominal walls 
during the subsequent manipulations. A suture in the lower angle of 
the wound is usually sufficient. 

In complicated operations, for example, when there are firm adhesions, 
it is best to make the incision larger from the start. It may extend quite 
close to the symphysis if injury to the bladder is prevented by the aid of 
the introduction of a catheter. Superiorly the incision must be extended 
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to or even iibove the umbiliouB. Even tlie recti may be nicked from the 
start (the [)pritoneum muet be spared by these incisions) if, for example, 
the abdominnl walls are very tense, aa in nullipara, und small broiid- 
based tumors or firmly adherent and deep ovaries promise to render necus- 
sary the exposure of the lower part of the pelvis. If Freund's position itM 
adopted, longer incisions will be requlreil. ■ 

The position in incision in the Jtank is the same as in incision througb 
the linea alba. To avoid the epigastric artery, wo measnre a point on 
the linea allta 3 to 4 em. above the symphysis, and then 5 cm. to the 
side. If the incision starts from the tatter point, the artery ' 
avoided tinder normal conditions (in this region the vessel is about i c 
distant from the linea alba). The incision passes a little above Poupi 
ligament totvards the anterior snpcnor spine of the ilium, and mar I 
extended to a length of cm. The skin is divided, then the cellulo-fot^V 
tissue, during which one or another small artery usually must be ligated J 
and then tlie aponeurosis of tlie externa! oblique is readied. This 
cised, and then the fibres of the internal oblique and later the transvei 
muscle. It is well to gain more room, if possible, by drawiiig the musclM 
apart. We uoxt come in contact with the prs-peritoneal tissue, and c 
usually detect any larger vessel running tlirough it. This receives I 
double ligature before being cut through. It is possible that the epig 
trie may be situated more to the outside than usual, especially in cases a 
fibromata, which push forward and stretch tJie middle portions of tfat 
abdominal walls. The hemorrhage must be earcfnlly checked in atl caa 
before cutting tlirough the prae- peritoneal tissue aud opening the port 
toneum. Finally, the peritoneum is raised with forceps, opened, and t 
incision enlarged with a blunt-pointed bistoury or curved scissors. 

Incisions in other jiarts ot the abdominal walls are made in a e 
manner, the gi-entcst attention being paid to the course of tho mascul 
fibres and the vessels. 

In making the vaginal tncinion Battey first places the patient in 1 
latero-abdominai pcaition and then introduces a short duckbUl speculiu 
in order to push back the intestine. Others recommend dorsal decubitt 
from the start. The portio vaginalis is grasped with a pair of forcepi 
and draini down below the symphysis. The incision {about 4 cm. lon^^ 
is made with a pair of scissors in the median lino of the posterior fornix 
The peritoneum is not opened until the hemorrhage has been checked. 
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As A general tiling the inciBion in the linoa alba is tlie most advan- j 
ta^'ouB. Incisions in other parts of the abdominal wallBshouhl only be 
made when the ovaries can be felt immediately beneath the parts in ques- 
tion. LaU^ral incisions are madti with greater justification when a fibroma 
pushes the median part of the ahdominal wall very strongly forwards- 
Vaginal incision should be adopted otdy when tlie ovaries are situated 
very low and can he felt immediately bcjilnd the {>osterior fornix, so that 
we can cut almost directly upon them. Small tumors may push the pt»- 
terior vaginal wall far downwanls, and even give riac to ulceration. Such 
tnniors have been observed even in prolapse of the posterior vaginal wall, 
and have been sncoesafully removed by means of vaginal incision. 

Second Stage. — Search fob, Grabping, and Witiidrawal of tub 
Ovary.— Treatment of the Pediclk. 

This stage may vary extremely. Wo will first describe it under simple 
conditions. 

If an incision has been made in the linea alba, the hand is introduced 
into the abdominal cavity and first pushes along the anterior abdominal 
wall towards the [lolviB. At the same time an attempt is made to push 
the omentum and intestines upwards. Tliese stnicturcs may often be 
pushed up by introducing a sponge. This is particularly to be recom- 
mended if the omentum is long and extends downwartls. In one case we 
were compelled, after applying a double ligature, to cut through the 
omentum which was firmly adherent to tlie uterus and base of the bladder, 
and prevented further entrance of the hand, After passing below tiis 
superior strait of the pelvis, the tips of the fingers are directed more pos- 
teriorly and endeavor to reach the fundus of the uterus. Along this they 
are passed laterally towards the ovary. This is encircled by the tips of 
the finger and drawn towards the wound. The organ is thus brought 
before t!ie abdominal wound, and, in the majority of cases, a portion of 
the tube also makes its appearance. Jf loops of intestine or omentum also 
protrude, they are pushed back with a sponge. When the ovary is thus 
brought in front of the abdomen, the operator grasps it firmly with two 
fingers, while the assistant pushes together the abdominal walls on both 
aides. The ovary is then tnknsferred to the citrc of the assistants, who 
hold it with the fingers or a pair of forceps. 
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TliB ti-eatniPTit of tlie pedicle depends upon whetlier the mesentex' 
proper of the ovary alone caTi be employed us the pedicle, or whether a 
part of the tube is also to be removed. Even under otherwise simple 
coiiditioiiB the meseutery of the ovary is not infrequently too ehort. and 
the pedicle will be too small. There is danger of leaving behind a portion 
of fuiictionnting tissnu. A part of the tube and a somewhat larger portion 
of the broad ligament must then bo removed. Furthermore, the mode 
of treatment varies; Battey used an ('crttseur. Other operators liave 
always used the ligature with disinfected silk or catgut. If the i>edicle 
or ligament is long and extensible, a aingle Hgatnre en wi««« will suffii 
If the retraction promises to be more considerable, a double ligatura.' 
introdnced by means of a thin D^champ needle (avoiding the larger 
Tessels) and is tied on both sides. Blood escapes not infrequently from 
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the suture canals. When the sutures are tied in dlfTereut directions t 
tisanes, and particularly the peritoneum at the point of ligature, may bti" 
somewhat separated and scraped off. A ligature en mn-fxe must then be 
applied below the double ligature. Moderately thick silk will suffice. It 
should be drawn very tightly, especially if the tube is included. 
latter contains a lai^er artery, and has a tendency to slip bact out of ti 
ligature. 

After treating the pedicle it may simply be cut off. and this materiR 
shortens the operation. Formerly we resorted a goo<i deal to the use i 
a small cautery clamp {Fig. 129) in order to destroy com])letely any por- 
tion of ovarian tissue which might remain. Inasmuch as Mueller has shown 
that this may undergo pathological changes and even cystic degeneration, 
it is beat to cauterize it under such conditions. The compression and heat 
will almost always destroy the oinalating tissue which remains in the ped- 
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icle. But this procedure cannot be recommended as a general method. 
The operation will last 10 to 15 minutes longer, since the cautery must 
be applied twice. 

After the pedicle has been separated it should always be inspected, par- 
ticularly in order to determine whether other parts, such as a band of the 
omentum, an adhesion or an appendix epiploicus has not been included. 

When the uterus is re trover ted or retroflexed, some operators recom- 
mend a modification of the treatment of the pedicle, which will perma- 
nently relieve the displacement. They have included the pedicle in the 
abdominal suture, or have stitched it deep in the abdominal wound 
by a special suture. It is better to fasten it merely to the parietal 
layer of the peritoneum. Stahl sewed it into the abdominal wall by 
a sort of matfcrass suture. The result was partly favorable, but 
permanent reposition was partly unsuccessful, undoubtedly on account 
of the stretching of the adhesions which had been formed. In double 
castration this modification seems to us to be unnecessary, inasmuch as 
the broad ligaments often are very much shortened, especially if the tubes 
have been removed in great part. A retroverted uterus will then become 
vertical, and, as we have convinced ourselves, may remain in this position. 
Even if this does not happen, the retrogressive involution of the organ 
renders the retroversion innocuous. Correction of displacements is 
proper in unilateral castration. The above procedures are therefore to 
be recommended, when practicable, but they may be rendered impossible 
and even dangerous by rigidity of the ligaments. 

In incision into the flank the method is similar to that in incision into 
the linea alba. 

In vaginal incision the patient should be placed on the back, after the 
incision has been made, in order to prevent the entrance of air. The 
hand applied externally then pushes the uterus downwards, and the index 
finger of the other hand is ]>a8sed through the incision into the abdominal 
cavity. The finger is curved like a hook, grasps the ovary and draws it 
into the vagina, where the treatment of the pedicle is carried out. 

Difficulties and accidents are quite frequent during the second stage of 
the operation. As a general thing, free exposure of the field of operation is 
extremely serviceable and often absolutely necessary under such circum- 
stances ; the incision should be enlarged, and even the recti may be 
nicked. If the omentum and intestines are very much in the way, the 



I the 



332 GENERAL AND OPEBATIVE QTNEOOLOGT. 

head and shoulders are kept low, as in Freund'a operation, erentmi 
performed if necessary, and the piitient's head turned towards the windoi 
by turning the table. 

The search for the ovary may be made difficult by its deep, concealed 
position, and by the constant intorjiosition of loops of intestines. We 
are then aided by the assistant's liand, which, being introduced into the 
vagina, pushes up the entire floor of the pelvis, the uterus, and particu-? 
larly the broad ligament. The finding of the ovary is also facllitatod 
tamponing the rectum or vagina, as recommended by Albert. 1 
this seems to us less desirable inasmuch as we cannot modify the deg 
and direction of the pressure, 

The ovary is not apt to bo mistaken for other parts, but an appendix 
epiploicus, a part of the intestine or a lump of faeces in the latter, may 
lead us astray, if the paljiation is made carelessly. A small pedunculated 
fibroma is more apt to bo mistaken for an ovary. The former is rei 
nized by its regular shape, more uniform surface, firmer and more 
form consistence, its situation, and the character of its uterine connectioi 
However, not much harm will lie done if such it tumor is witljdraira. 

A resistance to the withdrawal of the ovary may bo the result of ni 
pathological, firm, short connection of the organ, or of rigidity of 
entire broad ligjimeut. The resistance is generally overcome by si 
gradually increasing traction. If necessary, the assistant may push 
part in question upwards by means of the lingers which have been 
serted into the vagina. 

The obstacles to tho withdrawal of the ovary, resulting from pathologi 
cal processes, vary in character. The ovary itself may be fixed by 
flammatory processes, either in its ordinary position or in some unni 
flituation, for example, on the pfistcrior wall of the uterus, at the 
Douglas's sac, at the wall of the pelvis, even in the vesico- uterine U 
Small tumors may even be situated between the folds of the liganu 
The obstacle may also result from displacement of tho uterus. For 
ample, it may be situated deeply in Douglas's sac, and adherent bo tl 
even when the ovarian connections are normal, its resistance impedes 
withdrawal of the ovary or even makes it impossible. Finally, the br( 
ligament is not infrequently thickened, retracted and unyielding on 
or both sides, and thus offers considerable resistance. Combinations 
these conditions are often met with. 
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Tlie adhesions bv means of which the ovary, situated in its normal tm 
approximately normal position, is fiied to a greater or leaser extent, ar« 
often confined to its inimediate Ticinity. Tin.- organ adheres to thn 
ligitmont or tube, or to adjacent parte of tlic uterus. But it may also bn 
adherent to the iutcstinee, aiipendices cpiploicte, omentum or meaenterjld 
and these parts are then drawn towards the normally situated ovary. Ofl| 
the other hand, such adhesions may displace the organ to a greater on 
)et>e extent. In rare cases its normal insertion is thus stretched andt 
thinned, or even lost. ] 

The otlhesions are threod-sliaped, hand-shaped, or membranous. Thffi 
organ, situated firmly on the ligament, is imbedded occasionally in eiH 
tensive, rigid masses of exudation. When the adhesions are extensive tha 
tube and broad ligiiraent are usually affected to a marke(i degree. Tlift 
tube is wound around the ovary or its mesentery, adherent to these parts' 
and to the broad ligament, or the tuhe itself may be affected, provided 
with one or more cystoid dilatations, its funnel closed, and the fimbria 
situated on the ovary. The ligament is changed in structure, thickened, 
rigid and provided with small cysts (parovarium). When the organ 
situated in an unusual jjosition, remote from its original site, the adhi 
sions are usually very extensive. 

The firmness and vascularity of the adhesions vary. It la especlallj 
noteworthy that the ovarian vessels and the veins of adjaeent parts of thi 
ligament are sometimes unusually dilated and even varicose. 

When small ovarian tumors are situated inter-ligamentury, the condi-i 
tions may vary extremely. The connections are sometimes quite loose. 
The small tumor can be easily enucleated, without any extensive hem- 
orrhage. In other cases the connections are firmer, and their separation 
require considerable force or even the use of the knife; the hemorrhage 
is considerable. 

It is difficult to formulate definite rules for guidance under such 
ing conditions. 

Even if the organ is firmly adherent, the parts to which it adheres mai 
be so yielding and extensible that it may be drawn in front of the ab*] 
dorainal wound or at least be brought clearly into view. Steady, cono' 
stant traction will stretch even resisting ligaments, without injurioi 
consequences. If these favorable conditions are not present, if the 
sistance is considerable or if we fear that vigorous traction will prodai 
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rupture of vessels (as iu varicosity of the vessels), greater exposure of the 
parts must be secured by prolongation of the incision, nicking of the 
recti, the assumption of Freund's position, and pushing back of the vis- 
cera. We must operate deep within the abdominal cavity. This will be 
necessary in almost all cases of intra-ligamentary development of small 
tumors. 

Rupture of adhesions, which are not visible to the eye, we regard as 
justifiable only when they are not extensive, when they are thread-shaped 
or band-shaped, or when they are loose and can be removed without ex- 
ercising much force. 

If exposure has been secured in one way or another, the adhesions are 
separated in the same way as in ovariotomy. The conditions differ verv 
little witli regard to adhesions to the omentum, mesentery, intestines and 
appendices epiploicae. Ligatures of vessels, larger or smaller ligatures 
en masse are often necessary, as they are in ovariotomy. Adhesions which 
are poor in vessels, require no ligature. Bands and threads, which pass 
from the ligament, tube and pelvic organs to the pelvic or abdominal 
walls, or which form bridges between these organs, must be separated, 
even if they do not offer any direct resistance to the removal of the ovary. 
Otherwise the change in the position of the intestines produced by the 
operation may give rise to incarceration. Hence the bands must be cut, 
if possible, at a short distance from their points of insertion, because 
a long piece may again become adherent in some locality and thus form a 
source of incarceration. Long, narrow shreds of omentum, which are 
found not infrequently, are ligated and cut for the same reason, even if 
the ends are not firmly adherent. 

In extensive adhesions of the tube to the ovary two ways may be 
pursued. A ligature may be applied forthwith to the entire mass, the 
normal or dilated tube with the ovary. The site of ligature is then very 
extensive, as a general thing, and if the broad ligament is not yielding 
and flaccid, but, as is usually the case, is more or less rigid, so that the 
artificial pedicle cannot be compressed sufficiently, a single or even double 
ligature is not secure enough. In such cases numerous ligatures (3 to G) 
must be applied. This guards against retraction of the pedicle and slip- 
ping of the ligatures. Moreover, another untoward factor obtains under 
such conditions, when the ligament is rigid. The point of perforation of 
the Dochamp needle, even if the latter is as round and narrow as possible. 
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is drawn apart when the ligatures are tied, and liemorfhages resuit, though 
they are usually not very extensive. As a ligature en masse can not be 
applied with sufficient firmness when the ligament is rigid, these hemor- 
rhages can only be checked by temporary compression. 

When the adhesions are not too firm, especially when the tube is twisted 
around the ovary in a circle or semicircle, it is sometimes best to separate 
the adhesions first. We thus obtain a better view, need not apply the 
ligatures so deeply, may ligature individual bleeding places, obtain a 
better view of those parts in which there is marked retraction, and may 
treat more readily. 

If the ligament is very rigid, we are sometimes unable to form even an 
imperfect pedicle. If we are unwilling to discontinue the operation, we 
must ligature a triangular piece of the ligament (with the apex down- 
wards) and must cut out the intervening tissue with the ovary. If the 
elastic ligature, which is indispensable in such cases, is employed we will 
be able to compress even very firm, short and thick masses of tissue into 
a sort of pedicle. Even if there is a great tendency to retraction there is 
much less fear of slipping than when another material is employed. 

In surface adhesions of the ovary to the uterus, pelvic walls or Douglas's 
sac, the separation may be effected by traction or enucleation. The use 
of the knife is sometimes required. The bleeding places are ligated. 
The portion of the uterus corresponding to the adhesions is often very 
vascular, and is apt to give rise to annoying hemorrhages or at least to 
constant trickling of blood. This occurs, for example, if the serous layer 
lias been removed during the separation, and hence separation with the 
knife may be preferable to that with blunt instruments. Such hemor- 
rhages are often checked with difficulty. It is best effected by means of 
acupressure, very narrow, round needles being inserted at quite a distance 
from the bleeding spots. 

A similar plan must be adopted in firm adhesions to the pelvic walls or 
surface adhesions to Douglas's sac. Special caution is necessary when the 
ovary is adherent at the posterior portion of the linea terminalis near 
large vessels. 

Sufficient exposure is always necessary under such difficult conditions, 
and working in the dark may be attended with very bad results. 

In small intra-ligamentary tumors the conditions are very different. 
They may be enucleated occasionally without any great difficulty and 
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I vithont notable rupture of vessels. Hut great obstacles are generally 
I encouutered, and these beoome more serious the more the tumor has de- 
veloped near the base of the ligameiit and the lateral wall of the pelvis. 
I The small cysts rupture, tlie tumor loses its integral conQeotion, strong 
[ adhesions must bi.' torn. The hemorrhage may become considerable. 
, Under such circumatancea, which may often be diagnosed in advance, we 
t consider the operation to be eontra-imlicated. But if we have made a 
I mistake, the ojieratien should be abandoned, if this is still possible. If 
this cannot he done, because the true condition was disclosed too late, the 
tumor must be entirely removed with blunt or sharp instruments, and 
bleeding bed treated with ligatures and acupressure. 

Unusually grave conditions and accidents are observed in cases of fibi 
mata. One or the other ovary could not be found. We cannot reci 
mend the withdrawal of the tumor from the abdominal cavity, as 
been done in order to obviate this difficulty. Under such circumstances 
the tumor soon presents ciroulutory disturbances, intense redness 
bluish discoloration, sugillations, transudation of lymph. The tumor 
I enlarges rapidly, so that it may he impossible to replace it within the al 
I domen without prolonging the incision. The danger of the operation 
increased considerably. It is better to abandon the castration and to 
close the abtlomen or to perform myotomy. 

■n if the ovary has been found, considerable resistance to ita with- 
drawal is often experienced in cases of libroma. The organ is situated 
too far from the incision, to the side, posteriorly or inferiorly. Its mesen- 
tery is too short, so that the ovary is situated directly on the tumor OC; 
presents abnormal connections. The hand, which has been inserted inl 
the vagina, attempts to push the tumor up and towards the side oppostt 
' to the ovary, if the incision has been made in the linea albi. It the 
flank incision has been made, it is pushed towanls tiie side of the incision. 
• We can sometimes help ourselves by rotating the tumor around its long, 
axis. The more movable the tumor, the more readily may such mai 
ulations be made. In these cases, also, we would advise against compli 
extrusion of the tumor. On the other hand, we recommend elongaUi 
o( the incision, nicking of the recti, and, in cases of extreme neceasil 
even a more suitable incision lu some other locality. The withdrawal 
the ovary by forcible traction is to be particularly avoided 
fibroma, as they may be associated with dilatation of the 
bundles of varicose veins, which are apt to burst. 
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The trt-atment o( the [ipclicle in fibromata la often very difficult on ac- ' 
count of the not infrequent shortness of the mesentery of tlie ovary, or 
the complete anfolding of the mesentery and the adjacent jwrta of the 
ligament. In such broad-based insertions numerous ligatures must be ^ 
applied. In the introduction of the iipedles larger vessels must be avoided. J 
It may also bo necessary to encircle the cut surface with a suture of fine ] 
silk. When the suture canals bleed, prolonged compression should be em- I 
ployed, if u ligature en masK cannot be applied on account of the large I 
circumference of the insertion. The elastic ligature is very well adapted I 
to many of tlieae cases. J 

In one coee, in vrhich there were large varicosities of the ovary and 
surrounding parts, we were unable to check the hemorrhage wliioh fol- ] 
lowed the introduction of the needles. It became necessary to perform J 
supra-vaginal amputation of the uterus, wliioh terminated successfully. 
We should adopt tiie rule to make all ])reparationfl for this opomtion | 
Srfaen performing castration on account of fibromata, ' 

Hemorrhages have been observed not infrequently after the second stage ' 
of the operation has been completod or nearly completed, whether the 
castration was jwrformed on account of fibromata or some otlier morbid 
condition. Its sources are torn adhesions, which have not been properly 
treated, and the slipping of the ligatures of the pedicle. In the former , 
event the hemorrhage may be moderate or even so slight tliat there ii 
good chance of its spontaneous cessation, partictdarly after the closure of j 
the wound and the application of a somewhat firm abdominal bandage. 

The slipping of the ligatures may he the result of various causes. It | 
will hardly he necessary to warn against tnictioii on a tied ligature, for , 
the purpose of fixing the pedicle in the incision. We have referred pre- i 
Tiously to the mistake of applying a pair of forceps over the ligature itself 
while fastening the pedicle. If this is done some traction on the silk will 
be exercised on removing the instrument. Another cause is the insuffi- 
cient tying of the knot, Tlio ligatures should be drawn as lirndy as 
{Kiseible. This is especially necessary in castration conibined with sal- 
pingotomy, in which the pedicle is often unusually thick and composed 
of firm, slightly comprossible tissue. Finally, it may be the result of the 
thickness and rigidity of the pedicle or hgament. This, having been 
forcibly stretched, subsequently retracts vigorously. The ligament really 
draws back out of the lig.iture. A certain degree of security is afforded 
Vol 1.— 23 
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feral ligataree, all of which are tied Vf?ry firmly. The 

' tnro ix the best safeguard. If such a disagreeable aocident does liappen, 

. we muHt obtain euflicient expoeure of the parts, introduce the fingers and 

withdraw the hgamciit, and again apply ligatures. 



TniiiD Stage. — Toiletie and Closurk of the Abdomtsal Worsi 

— After-Trkatjient. 

In many cases the toilette may be terminated very rapidly. In ^i 

[ oastratioii there is nothing which will give rise to Boiling of the abdomi-- 

I nal cavity with blood or rapitily produced, considerable exudation. Bi 

ve should not fail to convince ourselves, by the introduction of spongef^l 
. of the drjiiess of the peritoneal cavity. A follicle, a small cyst filled 
with blood or serum, bursts not infrequently when the ovary is removed. 
This does not amoimt to much. If the abdominal cavity previously con- 
tained exudation, it is allowed to esca[>e; the discharge may be aocele rated, 
by pressure. Complete removal is uiuiecessary, as these transudatiotwl 
seas no noxious qualities. We have found small amounts of serooi^ 
I transudation very often in fibromata, peri -oophoritis and pyosalpinx, ao^l 
r-luger quantities of eero-bloody fluid in granular peritonitis and tuberciM 
losisof the tub^. j 

As a general thing the abdominal wound is closed in the same way t$,\ 
in ovariotomy. As the abdominal walls have not been stretched byw 
tumor, they are usnally thicker, more vascular, and contain a thicken 
layer of adipose tissue. Since the incision is usually not very larg^ 
the edges of the wound are apt to be maltreatetl and the iraritoncnw 
separated from the abdominal walls. We unite the peritoneum sepM 
ralely, therefore, with a continuous catgut suture. Then follow 4 to H 
silk sutures, which include the abdominal walls and integument, Wffl 
often place narrow strips of iodoform gauze between the sutures and exJ 
tending nearly to the peritonoum, especially if the walls are very thicj^ 
and fat, and the recti have been nickeil. Then cornea some iodoform afl 
sublimate gauze, a layer of cotton, and finally a linen bandage. 1 

The after-treatment differs very little from tliat of ovariotomy, and wm 
refer the reader to the remarks on that subject. 1 

Bloody discharges, evidently a symptom of stasis and a relief to tlun 
distended vessels, are ordinarily observed inimtMliately after or some timiu 
after the oi^eratiou. Considerable hemorrliages have been noticed iM 
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UB only in cases of fibroma, but we have never been oompelled to employ 
treatment. In extreme cases, a low position of the shoulders with ele- 
vated pelvis, ice-bags and hot irrigations may be employed. 

Tetanus has not been observed hitherto after castration. Intestinal 
stenosis occurs in not a few cases. This may result from adhesion of a 
loop of intestine to the stump, the inclusion of an appendix epiploicus in 
the ligature, the formation of an adhesion between the abdominal walls 
and a tongue-shaped prolongation of the omentum, old adhesions which 
traverse the pelvis. These points should be considered in performing the 
operation. Prolongations of the omentum should be cut off, after being 
tied; in tying the ligatures, foreign structures should not be included; 
bands, which traverse the pelvis, must be torn or tied and then cut oflE. 
It seems to us that excessive compression of the abdomen, and perhaps 
prolonged constipation, may favor the production of ileus. If this con- 
dition has developed, we should try change of position, especially oblique 
decubitus with very elevated pelvis, intestinal irrigations of water, or dis- 
tension with gas' (effervescent mixtures, etc.). The last resort will be 
the reopening of the abdominal cavity. In two cases we have operated 
successfully after laparotomies. The ileus had resulted from adhesions of 
the loops of intestines to the anterior abdominal wall or the stump of 
the pedicle. 

The most frequent sequel is circumscribed perftonitis. This generally 
begins with fever and pain soon after the operation, but not infrequently 
at a later period, so tliat the elevation of temperature does not appear 
until the tenth to eighteenth day. Its course is often very slow. The exu- 
dations may be very extensive, but we usually find smaller nodules, from 
the size of a pigeon's egg to that of an orange, of a hard or elastic con- 
sistence, and almost always in a position which corresponds to that of 
the pedicle. Simple callous thickenings of the ligaments, tense threads 
and bands, which unite the various pelvic organs to one another and to 
the pelvis, are also observed. The nodules often remain stationary after 
the first grave symptoms have run their course, and then give rise, though 
not always, to disagreeable symptoms of irritation. They give rise par- 
ticularly to nervous symptoms and to constant or periodical congestions, 
even to irregular or periodical hemorrhages. Abscesses have also been 
observed soon after the operation. They may also develop long after- 
wards, even after the lapse of years. 
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There are numerous causes of such an inflammation. Occasionally it may 
be an exacerbation of a previously existing process. The predisposition 
is increased by the often large, rigid pedicle, and the almost always bilate- 
ral extirpation. The infection sometimes starts from the mucous mem- 
brane of the tube, which is not infrequently diseased. The ligature may 
also be at fault. Silk ligatures appear to be particularly injurious. 
Even if they are aseptic at the start, they are more apt, on account of 
their physical structure, to absorb noxious substances than other liga- 
tures. In one case Mueller observed cystic degeneration and an inflam- 
matory process, which started from a portion of the ovary that had 
been left behind. The retention of a diseased tube has also been regarded 
as a cause. 

The treatment is similar to that of every other circumscribed perito- 
nitis. Some observers have seen unilateral or bilateral parotitis, attended 
with moderate fever, after castration (Zweifel, Goodell.) 

Mortality and Morbidity. — Physiological Results.— Results with 
Regard to the Relief of Pathological Conditions. — Causes 
OF Failure. 

On account of the great difference in the anatomical changes, general 
statistics have only a lin^ted value. Nevertheless we will furnish a resufne 
of all the castrations performed by Hegar until the end of August, 1 885. 
These do not include any exploratory incisions or incomplete operations. 
The results lately have improved considerably, for example, there was 
no fatal result in the last 21 castrations and salpingotomies. 

132 Castrations: 
18 small tumors. 
12 small cyst and follicular degeneration and degeneration of the 

stroma. 
55 fibromyomata. 

25 other morbid conditions of the uterus. 
22 pelvic peritonitis, inflammatory changes in the ligaments. 

Mortality and Morbidity, 

Fatal results 16=12.1 per cent. 
Complications 30=22.7 per cent. 
Undisturbed course 80=65.2 per cent. 
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Death resulfced: 

12 times from septic disease. 
1 time from small contracted kidney^ which had been overlooked. 
3 times from intestinal occlusion. 

The following were the complications: 

18 symptoms of circumscribed peritonitis; exudations; abscesses. 
6 thrombosis of the thigh. 
3 cystitis. 
1 pneumonia. 
1 ileus^ from adhesion of the small intestines to the pedicle; re* 

liered by laparotomy 5 day^ after the first operation. 
1 corrosive sublimate poisoning. 

Tait furnishes the following summary, which unfortunately gives 
no information concerning the exploratory incisions and incomplete oper- 
ations: 

245 Operations: 
99 myomata. 

139 inflammatory processes. 
6 epilepsy. 
1 deformity. 
Fatal cases 17=7 per cent. 

Very excellent results in smaller series of cases, have been obtained by 
Kaltenbach, P. Mueller, (21 cases with 1 fatal termination), Fehling (12 
cases, none fatal), Taufler (17 successful cases), Fritsch (11 oases, 2 
deaths.) 

In general, therefore, the prognosis is favorable, especially when we re- 
member that the operation is still new, and tliat experience must be 
dearly bought. 

The statistical tables which refer to the pathological conditions, are 
more important, although we are unable to avoid certain arbitrary opin- 
ions. The changes are usually manifold, so that the termmology would 
be vague, unless these combinations are converted into special classes. 
The following tables refer chiefly to Hegar's operations. Those of other 
writers are in part too scanty, in part they are not arranged according to 
the same principles, or they are described very imi)erfectly. 
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I. Small Tumors. 

Hegar: Mortality and Morbidity. 

18 Operations: 

2 deaths =11 per cent. 

6 complicatioii8=33 per cent. 4, circumscribed peritonitis, ex- 
udation and abscess. 1 thrombosis, 1 corrosive sublimate 
poisoning. 
10 undisturbed course=56 per cent. 

Bloody Discharges: 

No notes concerning 5 cases, 1 still too recent. 
Remain 10: 

7 menopause. 

1 at first menopause, later bloody discharges. 

2 persistence of regular or irregular hemorrhages. 

Final Results: 

No notes concerning 5, or they are too recent. 
Remain 11: 

10 complete or almost complete recoveries (1 molimina, 2 severe 
congestions, 2 abdominal pains occasionally. ) 
1 incomplete recovery. Relief of local symptoms, persistence of 
nervous disturbances. 

II. Small Cyst Follicle Degeneration and Degeneration 

OF THE Stroma. 

Hegar : Mortality and Morbidity, 

12 Operations: 

2 deaths=16.6 per cent. 

2 complication8=:16.6 per cent. Cystitis; exudation. 

8 undisturbed cour8e=66.8 per cent. 

* Only those cases are included in which the disease was not much complicated. 
At the most, no attention was paid to modei'ate uterine displacements or a slight 
peri-oophoritis. A strict selection seems necessaiy on account of the obscurity 
concerning the sequelas of the affection. 



OPERATIONS ON THE OVARIES. 343 

Hemorrhages: 

No notes concerning 2; 3 still too recent. 
Bemain 5: 

4 menopause. 

1 persistence of hemorrhage. 

FS,nal Results: 

No notes concerning 1, 3 still too recent. 
Bemain 6: 

3 complete recoveries. 

2 occasional pains in abdomen, 

1 unsuccessful. Violent neuralgia continues. 

The unsuccessful result occurred in a patient whose uterus was slightly 
retroflexed. The right ovary was situated low down and considerably 
swollen. The left ovary was in a similar condition^ but to a less marked 
extent. At the operation the right ovary was found slightly adherent, 
and the violent pains took their origin particularly in this ovary. The 
result was unfavorable. The pains returned, from what cause we do not 
know. We must still regard the operation as justifiable. The 3 cases of 
recovery have been under observation for several years. Very good re- 
sults in individual cases have been obtained by Biroher, Taufler, Menzel 
and Kaltenbach. 

III. Uterine Conditions, which prevent the Secretion 

OR Excretion of the Menses. 

We have had no experience in cases belonging to this category, and few 
have been reported. 

Good results have been reported by Bailley, Tauflfer (intolerable moli- 
mina), Welponer (epilepsy cured, but case observed only 5 months after 
the operation), Kleinwachter (molimina, haematemesis; only observed 
for a short time). In Brugisser^s case the symptoms returned at the 
end of a year. 

Appendix. — Conditions of the sexual canal which prevent the excretion 
of the menses. 

Only one operation in this category has been reported (Kleinwachter y 
Ztschr.f. Heilk. Prag. Bd. 30, 1884); it terminated fatally. Haemato- 
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metra in acquired atresia of the cervix uteri. Extensive old pelvic peri- 
tonitis, no hsematosalpinx. 

IV. Fibro-Myomata of the [Jteru& 

Hegar: Mortality and Morbidity. 

55 Operations: 

6 deaths=ll per cent, 5 sepsis, 1 small contracted kidney.' 
16 oomplications=29 per cent. 

3 peritonitis^ mild grade; 7 exudations and abscesses; 4 throm- 

boses of the thigh; 1 pneumonia; 1 cystitis. 
33 undisturbed cour8e=70 per cent 

Among the 55 operations are 9 cases of coincident extirpation of large 
subserous myomata. All the patients recovered. In 7 complete recov- 
ery was noted for a long time; 2 cases occurred recently. Inasmuch as 
among the remaining operations, 6 terminated fatally, 12 are in part 
recent, in part no notes have been obtained recently concerning them, 
there remain 28 simple castrations, concerning which we are fully in- 
formed. Since at least 1^ years has elapsed since the operation (the first 
dates back to the year 1876) this table, although it does not embrace very 
many cases, has a special value. 

28 Operations: 

20 immediate cessation of all hemorrhages. 

4 irregular hemorrhages at first, then cessation. 
1 irregular hemorrhage continued. 

1 at first menopause, then irregular hemorrhages. 

1 at first menopause, then hemorrhage and fibro-cystic degenera- 
tion of the tumor. 

1 at first menopause, then hemorrhage. Beginning enucleation. 
Removal of the tumor by Fehling. 

28 Operations: 
• 22 decided, usually very considerable, diminution in the size of the 
tumor. 

' One of these septic affections was not the result of the operation. The patient 
was undoubtedly infected by a student, who examined her several days befoi-e 
the operation. This was only discovered during the operation. The previously 
Arm tumor was as soft as porridge ; it had undergone gangrene. 
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2 not diminislicd. 

1 doubtful, perhaps somewhat smaller. 

1 unchanged. 

1 formation of a fibro-cystic tumor. 

1 enucleation. 

Menopause and diminution in the size of the tumor are not always asso- 
ciated. The hemorrhages may cease although the tumor does not grow 
smaller. On the other hand the tumor may diminish, although the hem- 
orrhages continue. But such cases are exceptional. We have always 
found very marked atrophy of the tumor associated with complete amen- 
orrhcea. 

Two patients grew stout to an annoying degree. In one of them bila- 
teral purulent peritonitis and parametritis, which undoubtedly started 
from the pedicle, developed five years after the operation, which had been 
followed rapidly by the menopause and atrophy of the tumor. 

It is an interesting fact that one patient was relieved of an extremely 
annoying irritative cough. 

Tissier's large statistics give the following results: 
171 operations, 25 fatal ca8es=14 per cent. 

Causes of Death: 
25 cases. 
12 sepsis. 
1 embolism of the pulmonary artery. 
1 pyelonephritis 
1 heart failure (11 days after the operation.) 

9 cause of death not noted. 

Results as regards hemorrhages: 
146 cases. 

89 cessation of all hemorrhages. 

21 menopause after longer or shorter duration of irregular hem- 
orrhages. 

10 return of menses after cessation. In one of these cases an 

ovary had been left behind, in another an ovary was liga- 
tured. In 3 cases the hemorrhages are noted as very mod- 
erate. 
26 hemorrhages not mentioned, hut recovery noted. 
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Wiedow's statistics give the following results: 
149 operations with 15 fatal case8= 10 per cent. 

Causes of Death: 
15 cases. 
11 sepsis. 
1 paratyais of the heart. 

1 bronchitis and nephritis. 

2 not mentioned. 

Besnlts as regards hemorrhages and atrophy of the tumor. 
76 cases. 
54 atrophy and menopause in very short time. 
7 menopause, but no statements concerning the tumor. 
^ 2 atrophy noted, but nothing concerning hemorrhages. 
6 atrophy, but irregular, slight hemorrhages. 
1 menopause for 3 months, then hemorrhage; enucleation of 

the myoma. 
1 menopause, later periodical hemorrhages while the tumor 

atrophied. 
1 slight hemorrhage after interval of 3 months, no statement 
concerning tumor. 

3 diminution of tumor (for 2 years) with menopause, then 

return of growth and hemorrhage, once fibro-cystic de- 
generation, once irregular, considerable hemorrhage. 
1 tumor not diminished. 

Special importance attaches to WiedoVs table of 56 operations, whose 
results were ascertained at the end of at least a year. 
56 cases: 
39 menopause and atrophy of the tumor. 
5 menopause, tumor not mentioned. 
5 irregular, slight hemorrhages, atrophy. 
1 menopause 3 months, then spontaneous enucleation began 

and was completed by artificial means. 
1 menopause, then periodical hemorrhages, with diminution of 

the tumor. 
1 feeble hemorrhage for twenty-four hours, at intervals of 3 
months; tumor not mentioned. 
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3 menopause and atrophy of tumor for 2 years, then renewed 
growth and hemorrhage; fibro-cystic 'degeneration in one 
case. 

1 irregular considerable hemorrhage; tumors not diminished. 

Tait operated on 99 cases of myoma, with 9 fatal results, i.e., about 
7 per cent. No detailed statements are made concerning hemorrhages 
and the size of the tumor. 

V. Hypertrophies, Versions and Flexions of the Uterus. 

Hegar: 25 Operations. 

3 fatal cases=I2 per cent. 
1 complication, cystitis. 
21 undisturbed course. 

Hemorrhages. No notes concerning 6 cases or they are too recent. 
16 cases. 
7 menopause. 

2 at first hemorrhages, later menopause. 
6 at first menopause, later hemorrhages. 
1 persistence of hemorrhage from the start. 

Final Besults: 
16 cases. 
13 complete or almost complete recovery. 

1 unimproved. 

2 occasional pains, molimina, fluor. 
6 no notes or too recent. 

In this category the morbid condition is almost always complicated, and 
we think it advisable, in the future, to place pure uterine hypertrophies 
(which must be very marked, if the question of castration is considered) 
in the same category with fibromata. 

We can then differentiate pure relaxation-displacements with and those 
without prolapse and clianges in the ovaries. Uterine displacements and 
changes of shape, following inflammatory processes of the peritoneum 
and cellular tissue, belong in the following category. 
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VI. Pelvic Peritonttis, Parametritis, Small Tumors owing 
TO Tubal Dropsy and Tubo-ovarian Cysts. 

Hegar : 22 Operatiom: 

3 fatal cases — 13 per cent 

5 complication8~22.7 per cent.; 3 exudation; 1 ileos^ cured by 

laparotomy; 1 thrombosis. 
14 undisturbed course — 64.3 per cent. 

Hemorrhages: 
13 cases. 
10 menopause 



1 hemorrhages, later menopause. 

2 menopause^ later hemorrhages. 
6 no notes or too recent. 



Filial Results: 
14 cases. 
8 complete recovery. 

6 molimina^ pains^ nervous symptoms, persistent, though some- 
times ameliorated. 
5 no notes or too recent. 

The results of other operators are also very unequal; while brilliant re- 
coveries, even of severe neuroses, which had lasted for years, and psy- 
choses, have been observed, in others no results were obtained. 

On the whole castration is not a very dangerous operation. We are 
warranted in expecting that the results, as regards life, will become still 
better with increased perfection of technique and antisepsis, and espec- 
ially with the proper understanding of thecontra-indicationsand the more 
careful selection of cases. 

So far as regards recovery the results are very favorable in small tumors, 
myomata, and other simple uterine diseases and anomalies of shape and 
position without complication. The third category, that of abnormalities 
and morbid conditions of the uterus, which prevent the secretion and 
excretion of the menses, contains too few cases to permit a positive opin- 
ion. The prognosis as regards recovery is not very favorable in inflam- 
matory conditions of the ligaments, pelvic peritoneum and cellular tissue. 

After unsuccessful operations it is generally found that irregular or 
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periodical hemorrhages continue or reappear after the menopause has 
lasted a certain length of time. In some cases the other symptoms do 
not cease at all; or they are often relieved but reappear with the occur- 
rence of hemorrhages; so that there can be no doubt of the connection. 
Exceptional cases are met with, in which the hemorrhages continue but 
the symptoms disappear. 

The failures are the results of numerous causes. A fruitful source is the 
formulation of an improper indication. This includes castrations which 
are performed without any anatomo-pathological basis, on account of 
functional disturbances of the sexual system, neuroses and psychoses. 
We are also apt to make the mistake of falsely assuming a causal connec- 
tion between an affection of the sexual system and the existing symptoms. 
Finally, such a connection may really exist, but the factor which gives 
rise to the symptoms is not reached by the operation. For example, it 
is supposed that the deeply situated ovary, which is in a condition of 
follicular cystic degeneration, gives rise to the symptoms, while the latter 
are really produced by a shrunken ligament. 

The symptoms, especially those of a nervous character, wefe produced 
at first by a genital disease, but they have become so ingrained that the 
removal of the primary cause is ineffectual. 

It is particularly in the production of nervous symptoms that, in addi- 
tion to the genital disease, many other factors play a part. Sufficient 
consideration of the latter would entirely relieve the symptoms, but this 
is often overlooked. In addition, after-treatment is not carried out, as 
it is supposed that the operation will suffice. 

Incompleteness of the operation is sometimes mentioned as a cause of 
the bad results. The ovary was not removed in toto, a portion being left 
in the stump or even outside of the latter, or a diseased tube was not 
extirpated. 

Pronounced flaccidity of the abdominal walls, eventration, small ab- 
dominal herniae, which result from the operation or are considerably in- 
tensified thereby, not infrequently exert an extremely injurious influence 
by producing changes in the pelvic circulation, displacement of indivi- 
dual organs, meteorism, nervous irritation (owing to traction and stretch- 
ing). 

Perhaps the most frequent cause of failure is the development of cir- 
cumscribed inflammations of the pelvic peritoneum and cellular tissue. 
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Finally climacteric symptoms must also be meutiouod. Even during 
the natural menopause we notice various nervous symptoms, especially of 
a vaso-motor character, and even in previously healthy women. No 
wonder that such symptoms are more prominent during the artificial 
menopause in women who have been ailing and whose nervous system 
usually is markedly affected. This sometimes appears to destroy the 
entire effect of the operation, inasmuch as the former symptoms are again 
produced. Fortunately the prognosis is not bad under such circum- 
stances. Though a long time, even many months, may elapse, complete 
recovery finally ensues, if the symptoms are not the result of some other 
factor. 

Unilateral Castration. 

As a matter of course this operation is indicated in those cases alone in 
which recovery is not to be produced by the artificial menopause, but by 
the removal of a focus of irritation. We must be convinced that the 
symptoms start from one ovary, or if this is not altogether true, that the 
extirpation pi the organ will also relieve the other morbid factor. Uni- 
lateral castration will be performed most frequently in small tumors, 
adenocystoma, fibroma, dermoid cysta In papillomata and malignant 
tumors both ovaries are almost always diseased and should be removed, 
merely for the sake of precaution. 

In degeneration of the follicles and stroma, the disease is almost always 
bilateral. Moreover, the etiological factors are usually of such a nature 
that they act upon both organs. On the other hand the changes are not 
infrequently much more pronounced on one side, and the pains and other 
symptoms are often found to start chiefly or exclusively from one side. 
Under such circumstances, therefore, one ovary may be spared, if the 
patient is desirous of children. Although the results of unilateral cas- 
tration are not very favorable, nevertheless a few successes have been re- 
ported. We will be so much more apt to perform this operation, if the 
cause of the disease acts to a great degree or })erhaps exclusively upon one 
ovary. Thus, we sometimes find a considerably swollen ovary behind a 
retroverted uterus, while tlie other one is not impacted. Both ovaries 
may be affected in retroversion, one of them to a more marked extent 
It is then hoped that unilateral castration and the correction of the dis- 
placement by stitching in the pedicle will suffice, inasmuch as the iujuri- 
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ous effect on the other ovary ceases with the restoration of the proper 
position of the uterus. 

In inflammatory processes of the peritoneum^ tubes, etc., we generally 
look for the curative effect to the premature menopause and the removal 
of the pathological centre of irritation. In a few cases the process is 
confined quite sharply to one side. Upon this side are found tubal dropsy, 
the tubo-ovarian cysts, or pyosalpinx, while only moderate inflammatory 
changes are found on the other side. In such cases, also, we may spare 
one ovary if the patient desires children. 

NOTES. 

Unilateral extirpation of small tumors has often been performed. We men- 
tion tiie following: 

Spencer Wells, solid adenoid tumor, laparotomy with fatal termination: ovarian 
fibroma, ascites and pregnancy (8 months), laparotomy, recovery. 

Berry, cyst of left ovary, removed through a vaginal rupture resulting from 
artificial delivery, recovery. 

Thomas, multilocular cystoma of right ovary, removed by vaginal incision, re- 
covery after parametritis. 

Gilmore, follicular cysts of left ovary, vaginal incision, recovery. 

Battey, pedunculated dermoid cyst of left ovary, vaginal incision, recovery. 

Stockes, follicular cyst in a prolapse of posterior vaginal wall, vaginal incision, 
recovery. 

Girztowt, gant^renous dermoid cyst with small perforation through posterior 
vaginal wall, vaginal incision, recover3\ 

Thomas, small ovurian tumor, vaginal incision unsuccessful, laparotomy, death 
from peritonitis. 

Wing, simple ovarian cyst, vaginal incision, recovery. 

Prochownik, dermoid tumor, as large as an apple, on right side, laparotomy, 
recovery. 

Schroeder, tumor of right ovary, as large as a duck's egg^ retroflection of uterus; 
laparotomy, recovery ; retroflection cured, pedicle stitched to abdominal wall. 

Twelve other cases of unilateral extirpation have been reported. No death oc- 
curred, but three were followed by severe inflammation and one by slow convales- ' 
cence. The results were not very good, in five no improvement and even aggra- 
vation of the symptoms. Good results in retroversion in two cases, in one of 
which the pedicle was fastened to the abdominal wall. In the other case this was 
not done, but the uterus remained in the normal position. Good result in one case 
of small cyst, degeneration of the ovary and salpingitis, and in one case of degen- 
erated and prolapsed ovary with retroversion of the uterus. One good result in 
fibroma; the other ovary was imbedded in adhesions and could not be removed ; 
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two slight hemorrhages occurred after the operation ; short period of observation. ^ 
Improvement noted in two cases. P6an extirpated the left indurated ovary, which ■: 
was firmly adherent to the wall of the pelvis. Although the pains appeared to f 
start chiefly from this ovary, they reappeared on the right side soon after the op* 
eration. Recovery did not ensue imtil the other ovary was removed. Fritsch't 
unilateral operation (retroversion, prolapse and small cyst degeneration of the 
ovary) was unsuccessful. Recovery occurred later, after extirpation of the other 
ovary. 
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